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PREFACE. 


TllE  chief  object  of  the  Author  in  the  following  work 
has  beea  to  ^ve  a  detailed  accoimt  of  the  leading 
physical  signs  of  the  chest,  &c.  in  pulmonary  consnmp- 
tion.  It  has  appeared  to  him  that  it  would  be  t<j  add 
to  the  means  of  the  diagnosis  of  tliis  important  disease 
to  describe  them  at  greater  length  than  haa  yet  been 
done.  Some  of  the  signs  have  been  treated  more 
largely  than  before  i  some  have  been  described,  it  is 
believed,  for  the  first  time :  as  a  whokj  they  have 
been  comprehensively  dealt  with :  their  mechanism 
has  been  regarded,  and  the  phenomena  of  physical 
science  have  been  freely  adduced  to  serve  in  their 
illustration. 

The  most  important  signs,  in  a  practical  point  of 
view,  have  been  particularly  regarded ;  but  no  ascer- 
tained sign  of  pidmonary  consumption  has  been  alto- 
getiier  omitted,  for  the  Author,  he  beheves  justly,  has 
felt  that  the  movements,  and  the  form,  and  the  sounds 
of  the  human  chest  in  disease,  illnstmting  and  depend- 
ing uix>n  physical  laws,  not  le^s  than  the  movements* 
the  form,  and  sounds  of  other  things  in  nature,  must  be 
full  of  interest  to  the  physician,  —  the  enlightened 
physician  of  these  days,  — even  wlien  leading  to  no 
immediate  and  obvious  practical  advantage* 


nu 
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A  minor,  tbougli  an  important  object^  has  been  to 
give  some  practical  directiona  for  the  examination  of 
the  sufferer  from  pidmonary  consumption,  and  to  offer 
a  fiJl  account  of  the  inatnmients  employed  in  explom- 
tion,  and  of  the  principles  of  their  construction,  and  of 
their  mode  of  operation,  In  furtherance  of  tliia  object, 
various  papers  written  by  the  Author,  and  pubhshed 
within  the  last  few  years,  have  been  added  to  tlie 
work. 

The  Author's  position  of  Physician  to  the  Hospital 
for  Consumption  has  afforded  him  the  most  ample 
means  of  observing  the  signs  he  has  described.  These, 
both  in  a  practical  and  a  scientific  point  of  \dew,  have 
had  an  absorbing  interest  for  liim  ;  and  this,  perchance, 
may  have  on  some  occasions  led  liim  to  be  prolix.  The 
concentration  of  tliought  wliieh  they  favour,  and  the 
opportunities  w^hich  they  afford  for  investigation,  are 
believed  by  many  to  be  among  the  most  important 
advantages  of  special  hospitals, — centres  for  relief  and 
study,^ — which  have  happily  been  acconled  a  secure 
place  amongst  the  most  valued  institutions  of  modem 
times,  and  of  this  progressive  and  laboiu*-di\iding  age. 

Much  of  the  materials  upon  which  the  following 
descriptions  are  based,  much  of  the  means  for  testing 
instruments,  and  of  general  obsen^ation,  have  been 
found  in  the  hospital  to  which  he  has  the  honour  to 
belong. 

His  colleagues  have  greatly  aided  the  Autlior.  The 
observation  of  their  practice,  and  the  instruction  which 
has  casually  fallen  from  them,  have  been  a  guide  to 
him.  He  would  thus  gratefully  acknowledge  their  aid  ; 
but  at  the  same  time^  he  by  no  means  desires  to  shelter 
himself  from  criticism  for  his  opinions,  for  which  he 
holds  himself  alone  responsible. 


PREFACE.  IX 

The  Author  has  departed  fix)m  the  established  divi- 
sion of  puhnonary  consumption  into  three  stages.  He 
has  found  perforation  or  pneumothorax  so  common  an 
event,  and  it  is  signalized  with  such  strongly-marked 
characteristic  signs,  that  he  has  been  induced  to  make 
this  pathological  condition  a  stage  by  itself, — ^the  con- 
cluding stage  of  the  disease.  This  arrangement  will 
contribute,  the  Author  beheves,  to  the  more  careful 
study  of  this  very  remarkable  condition,  as  well  as  lead 
to  its  more  frequent  discovery. 

The  subject  of  thoracic  acoustics  has  obtained  much 
consideration  in  this  work,  because  this  branch  of 
knowledge  proves  an  easy  key  to  the  physical  condition 
of  the  interior  of  the  chest. 

The  differential  stethoscope,  and  its  remarkable 
auditory  revelations,  have  been  largely  dealt  with, 
because  they  certainly  aid  materially  in  diagnosis. 

The  plural  number  has  been  employed  when  general 
statements  have  been  made,  in  which  the  reader  might 
be  supposed  ready  to  concur.  But  when  facts  have 
been  detailed,  resting  on  the  Author's  individual  autho- 
rity, the  singular  mmiber  has  been  preferred. 
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PULMONARY  CONSUMPTION. 


?ART  I. 


CHAPTER    I. 


Sjiaptomatic  and  PhyBical  Evidence  cotapitwJ,  —  Disorder  of  Organi  dinotod 
by  diiorder^  Fiinetion«.  ^  Produeta  of  tho  hnn^  not  known  to  be  alt€Md 
in  Disea&e- — Dis^i^ler  of  minor  Functions, — Physical  Propt'rti<*g  of  Organs 
kid  iii  Didgnosifl. — The  acoustic  Pmpertic^  of  Lung, — Form  und  Movemcnt«t 
of  the  Chest. 

If  the  question  M^ere  proposed  to  me,  whether,  in  the  case  of 
a  patient  supposed  to  suffer  from  ptilnionary  cousumption,  I 
would  be  disposed  to  regard  as  the  more  decisive  of  the 
questioDj  evidence  aflfbrded  by  symptoms,  or  that  given  by 
the  physical  eigng  Eu^certaiiied  by  the  exammation  of  hia 
chest,  I  would  reply,  that  I  should  much  prefer  the  physical 
aigma  as  the  grounds  upon  whicli  to  form  my  judgment* 
The  symptoms  of  pulmonary  consumption  are  much  more 
tbe  syraptorns  of  other  diseasieB,  than  the  physical  sigos  of 
pulmonary  consumption  are  those  of  other  maladies.  The 
short  cough,  the  frothy  scanty  sputum,  the  slight  shortness 
and  quickness  of  breath,  the  f|uickcned  pulse^  the  debility 
and  languor,  and  the  loss  of  weight,  which  are  the  symp- 
toms of  pulmonary  consumption  in  its  first  stage,  are  not 
uncommonly  tbe  aymptoms  of  other  diseaaea,  such  as  bron- 
chitis, bronchia!  or  tracheal  or  laryngeal  irritatioD^  depend- 
ent upon,  or  connected  with  gastric,  hepatic,  or  even  uterine 
irritation^  and  general  decline  of  health.     On  the  other  hand. 
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the  duliuess,  or  flatness,  or  sbortno^  of  the  percuBflion  note  i 
its  loss  of  symmetry,  bo  to  epeak ;  the  harah  or  quEksi-tubular 
inspiration,  perhaps  divided,  with  itB  dry  criick  and  click 
under  the  clavicles ;  the  coarse  prolonged  expiration,  with  or 
without  it^  fine  crumpling  bruit;  the  defective  elevation  or 
expansion  of  the  upjier  and  front  part  of  the  thoracic  cone, 
on  both  sides,  or  what  is  stronger,  on  one  side ;  the  strong 
vocal  resonance  and  fremitus  deprived  of  its  relative  propor- 
tion of  one  degree  more  on  the  right  tban  on  the  left  sitle; 
and  the  systolic  bruit  of  the  pulmonary  and  subclavian  ar- 
teries, at  the  same  time  that  other  parts  of  the  chest  evince 
the  usual  characteristics  of  healthy  vesicular  breathing,  and 
the  heart  is  free  from  morbid  sounds,  —  are  seldom  present 
without  tubercular  deposit  in  the  lung. 

The  symptoms  of  puhuonary  consumption  are  more  vari- 
able in  their  accesaion,  than  the  phyaieal  signs ;  some,  or  even 
many  of  the  in  may  be  nearly  or  altogether  absent,  during  the 
whole  course  of  the  disease-  They  may  escape  the  attention 
of  the  patient,  or  from  motives  of  interest,  or  from  self-decep- 
tion, he  may  deny  their  presence*  Though  once  experienced, 
they  may  absent  themselves,  aiid  leave  no  trace  ttebind.  It 
is  different  with  physical  signs;  they  are  very  regular  in  the 
order  of  their  succession ;  tbey  are  generally  all  foimd  to  lend 
contirination  and  strength  to  each  other;  they  cannot  be 
denied  by  the  patient,  and  they  are  little  liable  to  vanish,  or 
if  they  do  disappear,  they  are  succeeded  by  other  signs  well 
known  to  be  their  successors,  and  still  more  demonstrative  of 
the  nature  of  the  disease.  The  worst  sympt-oms  of  advanced 
phthisis  often  present  themselves  unpreceded  by  scarcely  a 
symptom  which  has  attracted  notice ;  hut  we  know  of  no 
cases  of  this  diseas^e  marked  by  advanced  signs  unpreceded  by 
the  preliminary  ones  just  noted. 

If  such  be  the  comparative  value  of  the  symptoms  and  the 
physical  signs  of  phthisis  in  its  first  stage,  what  shall  we  not 
Bay  of  the  greater  value  of  the  signs  in  the  latter  stages  of 
the  disease?  The  cough^  emaciation,  sweMings,  and  quick 
respiration,  the  hjEmoptysis  of  ativanced  phthisis,  are  simply 
as  suspicions  to  the  modern  physician*  compared  with  the 
moist  crepitation,  the  dull  percussion,  the  gurgling,  the  cavern- 
ous respiration  and  cavernous  voice,  which  are  as  so  many 
certain  proofs.  When  the  waited,  coughing,  pantiag  patient  is 
seen  by  the  physician,  he  desires  at  once  to  examine  the  eheyt 
before  deciding  upon  the  nature  of  the  disease.  He  is  far 
more  desirous  to  learn  the  physical  signs  in  such  a  case  than 
he  would  be  in  another  case  to  acrpnre  the  symptoms,  when 
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he  has  already  learned  that  the  physical  signg  above  noted  are 
present*.  When  the  physical  signs  are  manifested  to  hia 
isense^,  the  symptoms,  so  far  as  the  nature  of  the  case  ig  con- 
eemed,  are  now  of  little  value*  however  truly  important  they 
may  he  in  respect  of  the  relief  of  the  patient. 

Yet  it  must  be  admitted,  that  in  a  large  number  of  cases 
of  phthisiK,  at  an  early  periixi  of  the  finit  stage,  there  is  much 
reason  to  confess  that  physical  signs  are  little  developed. 
Numerous^  examples  of  ]>hthi;^is,  at  an  early  part  of  the  first 
fit^e,  present  themselves  without  our  being  able  to  detect  phy- 
sical evidence  that  can  be  held  to  be  decisive.  Even  in  examples 
of  the  disease  of  some  months'  atantHng,  occurring  in  my  own 
practice, phjsical  signs  have  been  so  ill-marked  as  to  have  jus ti- 
fieii  suspended  judgrn en t,  and  it  has  been  only  by  means  of 
subsequent  evidence,  that  a  decided  conviction  could  ^►e  arrived 
at,  that  the  disease  was  all  along  pulmonary  consumption. 
It  is  at  the  early  part  of  the  first  stage  chiefly,  that  the  de- 
fective development  of  physical  signs  is  thus  found  to  render 
diagnosis  difficult. 

When  an  injury  has  been  inflicted  up(3n  an  organ,  when 
its  action  has  been  disordered,  or  when  in  the  simplest  in- 
animate mivchine  a  dii^^turlnng  force  or  injury  is  in  operation, 
the  fact-  is  revcjaled,  or  tends  to  be,  by  some  disorder  in  the 
office  discharged  by  the  organ  or  the  machine.  The  dis- 
ordered action  in  either  case  may  be  great,  and  easily  recog- 
nised, or  it  may  be  so  very  slight  as  to  prove  difficult  of 
appreciation  to  our  senses.  If  the  suffering  organ  be  an 
internal  one,  and  the  extent  of  the  disordered  action  be 
small,  to  the  ordinary  intpiirer  the  indiiations  of  suffering  in 
the  affected  organ  may  be  with  difficulty  observed,  ur  may 
be  altogether  imappreciated ;  and  this  may  be  the  ease 
although  the  general  health  is  manifestly  declining. 

In  the  case  of  secreting  orgaiLS,  if  a  dinturbiug  cause  be  in 
operation,  we  naturally  hunk  iVir  gome  departure  in  the  secre- 
tion from  its  normal  Btate.  This  tleparture  may  be  one  of 
quantity,  or  it  may  be  one  c^f  quality.  In  disordered  con- 
ditions of  the  liver  itnd  kidney,  we  find  disordered  states  of 
the  bile  and  urine.  In  diseased  states  of  muscles  and  of 
their  motor  nerves,  their  conditions  are  revealed  l>y  excesB, 
irregidarity,  partial  or  total  hkss  of  motion,  and  other  events 
relating  to  the  functions  of  the  parts.  If  however  we  en- 
deavour to  apply  to  incipient  tubercular  disease  of  the  lungs 
this  method  of  inquiry,  i,  e,  if  we  seek  to  discover  some 
altemtioD  in  the  ultimate  function  of  the  organ,  we  alto- 
gether fail,  not  perhaps  because  the  inquiry  is  absolutely 
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hopeless,  but  because,  with  oiir  present  means  of  investigatioD* 
we  cannot  diacover  any  difference  in  the  ultimate  function 
of  the  partflj  viz.  the  elimination  of  carbonic  ac-id  gas  and 
watery  vapour-  These  are  comparatively  «iniple  products; 
their  chemical  composition  caiinot  vary,  their  chemical  attd 
mechanical  properties  cannot  alter,  I'he  amouut  of  these 
products  may  be  varied  by  disease,  but  as  the  amoimt  is  liable 
to  vary  at  all  times,  and  under  ceaseless  influences,  not  morbid 
only,  any  evidence  of  this  kind  is  of  comparatiyely  little 
value.  Beeidesj  deficient  amount  due  to  one  portion  of 
the  organ,  may  be  compensated  for  by  excess  due  t^  an- 
other part- 
It  is  just  possible  that  other  product^  due  to  the  action 
of  the  lungs,  and  appertaining  to  what  may  be  called  their 
idtimate  functions,  may  exist,  may  yet  be  reveaied,  and  may  ^ 
offer  such  modifications  as  to  disclose  the  presence  of  disease  ; 
but  this  consideration  belongs  rather  to  the  possible  or  pro- 
bable medicine  of  a  future  day,  than  to  the  actual  science  of 
the  present  hour. 

Abnormal  constituents  in  the  expired  air  may  possibly 
some  day  serve  t^o  revea!  pulmonary  diseases^  in  the  same 
manner  as  abnormal  constituents  of  the  urine  serve  in  fact  at 
the  present  time  to  denote  and  prove  the  existence  of  disease  of 
the  kidney.  At  present  no  such  kind  of  evidence  is  available 
in  respect  of  the  lungs,  Wlien  the  examination  of  the  proper 
or  idtiniat-e  function  of  an  organ  fails  to  declare  the  pre- 
sence of  diseaije,  we  are  wont  to  continue  the  inquiry  by 
searching  into  what  may  be  called  the  lesser  functions  of  the 
partj  viz»  those  which  are  subservient  to  the  ultimate  func- 
tion; such,  for  instance,  m  the  periataitic  motion  of  the  stomach 
and  bowels  in  digestion,  and  in  the  conveyance  of  the  residue 
of  the  food.  This  motion  may  be  defective,  it  may  he  exces- 
sive, or  it  may  be  reversed.  Instead  of  being  painless,  it 
may  become  painfuh  Such  an  inquiry  in  the  ease  of  disease 
of  the  lungs  is  o£  great  avail. 

The  physical  or  mechanical  condition  of  the  organ  too, 
its  size,  its  consistence,  the  character  of  ite  surface,  and  ita 
behaviour  under  physical  forces,  are  brought  into  requisition 
in  the  search  for  disease,  and  this  mode  of  examination  proves 
of  pre-eminent  utility  in  the  presence  of  disease  of  the  pul- 
monary structure*  It  fortunately  happens,  that  the  per- 
formance of  the  fimctions  of  the  lungs  are  attended  with 
many  minor  or  lesser  offices  which  are  fully  appreciable  to  our 
senstja^  and  since  thei^e  are  sensibly  affected  by  modification 
in  the  organic  condition  of  the  lungs,  the  state  of  these  minor 
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offices  proves  a  source  of  abundant  evidence  of  tbe  pr^BCDce 
or  absence  of  disease.  The  penetratiari  of  air  into  and  out 
of  tbe  lungSj  is  a  necesHary  condition  to  the  ultimate  dis- 
charge  of  the  duties  of  the  lung,  and  this  penetration  is 
marked  bj  a  certain  Hfiund  occupying  in  health  a  pretty 
clearly  defined  portion  of  time.     The  flame  thing  holds  with 

fthe  forcing  of  the  air  from  the  Inng.     A  lung  duly  permeated 

■  with  air  permits  the  expansion  and  elevation  of  the  ribs  and 
stenmra,  and  in  a  certain  period  of  time;  and  a  lung  duly 
freed  from  air,  during  expiration,  j>ermits  of  a  falling  and 
contracting  of  the  chest,  and  als^j  in  a  certain,  time^  ^^^hen 
these  minor  functions  are  impededj  the  chaiiges  in  the  sounds, 

[^movements,  and  shape  of  the  chest  are  modified,  and  a  ten- 
iency  to  this  modification  miLst  exist  from  the  very  earliest 
period  of  the  organic  change,  A  lung  permeated  with  air, 
aflbrda  to  its  enclosing  case,  the  bony  thorax,  a  resonant  note 
on  percussion,  which  is  constantly  tending  to  a  flatness  and 
shortness  in  duration,  a  dullness  as  the  contained  air  is 
diminished  by  organic  changes.  The  property  of  conveying 
sound  is  affected  by  organic  alteration* 

The  property  of  weight,  too,  is  altered  by  the  deposition  of 

k tubercular  productjs  in  the  lung,  and  at  an  early  period  of 

■the  disease  ;  but  no  means  are  yet  within  our  reach,,  by  which 
we  can,  during  life,  determine  the  weight  of  the  chest  or 
Jimg,  separate  fn>m  other  parts  of  the  btidy.     This  incident  of 

[increased  weight  in  tubercular  disease  of  the  lung,,  from  the 

jinternal  position  of  the  organ>  is  of  little  avail  in  chiming  to 

[a  decision  in  diagnosis. 

The  movements  of  the  lungs  and  heart  are  accompanied 

*by  certain  sounds,  and  these  are  greatly  modified  by  the 
various  physical  conditions  of  the  parts-  They  are  also 
greatly  modified  with  the  varying  condition  of  the  parts 
through  which  they  travel  to  the  thoracic  walls*  The  know- 
ledge of  these  modifications  of  sound  enable  us  to  infer  the 

^physical  condition  of  the  contents  of  the  chests  This  is  the 
foundation  of  the  ai't  of  auscultation,  which  has  imparted  an 
extraordinary  exactitude  to  the  diagnosis  of  diseases  of  the 
lunge*  The  form  and  movements  of  the  walla  of  the  chest 
are  greatly  affected  by  the  size,  shape,  and  even  consistence 
of  the  content-s  of  this  cavity,  and  lend  a  most  material  aid 
in  diagnosis.  Certain  deviations  in  the  form  and  movements 
of  the  chest,  it  will  be  found,  attend  certain  diseased  con- 
ditions with  such  remarkable  regularity  and  exclusiveness, 
that  it  frequently  happens  the  latter  may  be  inferred  from 
the  presence  of  the  former. 
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CHAR  11. 


FiBST  stage;  auscultatioij, 

Vpsi^rukr  BtjspLration.— Hurah  iuBpirafion  Sounrljj:  Aid  from  Diffi^rentiiiJ  St«^ 
thoscop*?. — Deficient  Duration  of  barsh  Sound*:  Aid  from  DiiTerential  Stetho- 
scope, —  Hm-^h  Souiiik  ocL^asioually  juioclAted  with  moist  Crvpitation^  &e- 
— Simulation  of  harsh  phthiBical  Ewpimlion.  —  Natural  Harshaeaa  on  left 
gitle.  —  Mi^chfinism  of  harsh  Siitunds. — ^  Associated  moiBt  and  hmnJd  Crepi* 
tation,  and  thf  ir  Meehanif+ra* 

The  very  first  thoracic  physical  signs  which  are  made  eenflilile 
to  UB  in  the  tirst  stage  of  phthitiiB,  that  of  crude  tuherele  free 
from  softening  and  cavities,  certainly  relate  to  the  veaicniar 
respiration.  The  alteration  in  the  percusaion  not-ej  and  in 
the  visible  niovemeutJij  of  the  thorax,  occuri^,  there  is  reason  to 
believe,  in  moat  cases  at  least,  long  after.  Were  all  cases 
carefully  examined  at  the  very  commencement,  this  order 
wonid  doubtless  hold  without  exception. 

The  alterations  afifecting  the  vesicular  murmur  relat-e  first 
to  itfletfj  and  secondly  to  ita  duration^  absolute  and  compara- 
tive in  respect  of  the  ejcpiration,  and  also  to  its  contiBuity 
and  equality. 

The  alteration  m  the  soimd  itself  is  a  certain  harshness 
and  increased  loudnea^.  This  m  almost  invariably  present  at 
the  very  first  deposition  of  tubercle.  At  fi.rst  it  is  attended 
with  little  or  uo  deficiency,  but  after  a  time,  as  the  deposit 
proceeds,  a  certain  deficiency  is  recognised.  This  harshness 
is  heard,  of  course,  at  the  nsuaJ  preferential  seiita  of  tubercle, 
the  apex  of  one  or  other  lung,  and  ig  best  heard  above  and 
below  the  clavicle  near  its  humeral  extremity.  It  is  beard 
about  as  frequently  on  one  side  of  the  chest  bs  upon  the 
other,  according  to  my  tolerably  well  analysed  experience. 
The  harshness  varies  of  course  in  different  ca^es  in  chanieter, 
liut  it  is  not  inaptly  described  as  approaching  a  fine  sawing 
bruit,  compared  with  the  fine  full  gentle  rustle  of  healthy 
vesicular  respiration.  It  is  recognised  and  made  very  mani- 
fest, by  cleverly  moving  the  wooden  stethoscope  from  the 
seat  of  harsh  respiration  to  a  healthy  part,  taking  care  to 
listen  at  both  parts  under  the  same  condition  as  far  as  that 
is  possible,  in  respect  of  the  patient,  of  the  stethoscope, 
and  the  axiscultator's  ear-  It  is,  however,  far  better  dealt 
with,  with  ray  differential  stethoscope*  With  the  two  sound 
receivers  applied  respectively  to  the  suspected  part  and  to  a 
healthy  part,  which  may  be  either  upon  the  same  side,  but 
lower  down,  or  upon  the  opposite  eide<  The  harshness  may 
be  readily  made  out  by  quickly  succeeding  observations. 
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Tliese  succeeding  obscrvatioDa  are  tbus  very  accurately 
takeoj  for  the  conditions  in  respecrt  of  them  may  be  readily 
made  exactly  alike*  Precisely  correapondiog  parts  of  the 
two  aides  may  he  selected  ;  no  effort  is  made  by  the  patient 
to  change  his  position,  the  application  of  the  instrtiment  is 
so  easy  and  painless  that  he  never  winccB,  aud  the  auscul- 
tator's  hand  or  ear  may  be  kept  eotirely  motionless. 

As  the  dept^sition  of  tid>ercte  progrt^Bses  the  harahuese 
increaseSj  and  if  the  diflferential  stethoscope  be  employed 
with  one  sound-receiver  over  the  diseased  part,  and  the  other 
over  a  healthy  part  with  normal  soft  respiration  simul- 
taneously, this  latter  sound  is  lost,  or  tends  to  be  lost,  and 
the  only  sound  heard  is  that  of  coarse  harsh  respiration 
communicated  tA>  the  ear  connected  with  the  diseased  part* 
The  difference  is  thus  very  effectively  made  out,  and  in  such 
a  8atisfa4;tory  manner  as  is  not  to  be  procured  by  the  ordinary 
stethoscope.      For  this  result  a  decided  loudness  must  exist- 

DiogtAtn  rppresentitig  hai'Mli  n'spiration  sounds  on  one  side  of  tlie  chti»U  and 
sileoec  an  the  other  and  lienltiiy  aide  ;  the  difiereDfiid  eKtlioscope  heing  nimwl- 
tjin^oualy  employwl.  The  hUek  elide  Fepresenta  heard  aound,  the  dotted  ona 
deootefl  SHiiBoriaX  9ilenc«<, 


Unfaealthf  c  Id^. 
WUh  Imut  hATth  r«tpIrAtion  louadi : 
Hoard. 


With  gentTe  retptratiuti  lauiidi  : 
Not  beard* 


The  harsh  sound  of  tuberculatinghingsoon  becomesdeficien  t, 
I  believe  harsh  deficient  s^ninds  commence  at  the  same  moment 
as  the  murmur  of  healthy  lung^  but  they  cease  before  the 
latter  terminates.  This  loas  of  sjTichronosity  in  the  cessation 
of  the  sounds  of  two  parts  is  in  some  cixaes  with  only  moderate 
harshness  made  out  by  the  differential  stethoscope,  for  this  in- 
stniment  enables  us  virtually  to  place  our  two  ears  where  we 
list,  and  to  compare  the  beginning  and  the  termination  of  the 
Boimds  LD  different  places  with  perfect  acciu^cy, — au  advantage 
w^ich  is  not  secured  by  any  other  means.  The  healthy 
vesicular  respiration  sound  of  one  part  is  heard  to  continue 
through  one  ear  when  the  harsh  respiration  sound  of  another 
part  has  ceased  to  be  heard  through  the  other  ear.  The 
deficiency  in  some  cases  becomes  marked  w^hen,  in  addition 
to  this  sign,  an  opposite  one  of  excesa  of  a  compensatory 
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cbaracter  k  established  iii  a  healthy  part^  as  when  we  have 
puerile  breathiugp 

Harsh  defective  respiration  sounds  in  phthigk  are  gene- 
rally observed  alone  in  the  commencement  of  the  dlaeasev 
In  acute  cases,  ab  those  oeciirring  in  the  course  of  exanthe- 
matoua  makidiea,  they  are  frequently  attended  with  another 
sigTij  and  this  is  moist  crepitation  of  the  second  degree  of 
fineness.  In  such  cases  both  the  harshness  and  the  moist 
crepitation  are  heard  almost  invariably  throughout  the  entire 
chest*  In  chronic  examples  of  phthisis^  a  dry  click  or  crackle 
ia  occasionally  Eiasociated  with  harsh  respiration. 

The  harsh  respiration  of  phthisis  may  be  simulated  by, 
and  is  sometimes  miataken  for,  the  harsh  respiration  of  other 
conditions.  The  respiration  of  nervous  females  is  wont  to 
become  harsh^  but  this  condition  is,  for  the  most  part, 
general  over  the  chest ;  a  degree  of  nervous  excitement  may 
be  observed  in  the  expression;  and  this  form  of  harshness 
becomes  reduced  as  the  patient  and  the  breathing  calm  do^Ti. 
The  respiration  of  such  females  is  seldom  deficient,  but,  on 
the  contrary^  is  generally  full  and  protracted.  The  compen- 
sating respiration  of  healthy  Inng  is  occasionally  harsh,  hut 
it  is  full  and  protracted.  I  have  foimd  vesicular  respiration 
at  the  apices,  and  the  mammary  regions  to  be  harsh  where 
the  disease  has  been  confined  to  solidification  of  the  base; 
but  the  clear  percussion  of  the  vesicular  parts^  and  the  dull 
percussion  with  deficient  respiration,  with  rale  and  rhonchus, 
have  served  to  determine  the  true  nature  of  the  harshness. 
The  respiration  sound  at  the  base  occasionally  becomes  harsh 
and  loud  when  that  part  is  compensating  the  reduced 
respiration  of  the  consolidated  or  excavated  apex. 

In  estimating  the  true  value  of  rather  harsh  and  loud 
respiration  on  one  side  of  the  chest,  as  indications  of  disease, 
the  following  facts  are  to  be  home  in  mind*  The  vesicular 
respiration  of  many  persons  in  health  varies  a  little  iu 
intensity  at  the  two  apices*  I  have  beard  an  excess  of 
natural  respiration  sountl  approaching  harshness  on  one  side 
when  there  bus  been  no  disease  whatever  of  either  limg, 
This  excess  has  been  observed  by  me  to  hold  much  more 
frequently  on  the  left  side  than  on  the  right.  In  examining 
about  a  hundred  boys  and  girls,  and  young  females  in 
health,  I  have  found  an  excess  of  loudness  of  vesicular  sound 
on  the  left  side  of  the  chest  in  about  ten*  Nearly  the  whole 
of  the  remaining  ninety  have  had  equal  respiration  on  both 
sides.  It  is  not  easy  to  assign  a  reason  for  this  excess  of 
loudness  on  the  left  side.     However,  I  am  disposed  to  believe 
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it  to  be  dependent  upin  the  greater  degree  of  angularity 
and  curving  of  tbe  bronchial  tube«  at  the  left  apex,  and  to 
some  impediment  oflercd  by  the  presence  of  the  heart  on 
that  aide. 

The  mechamgin  of  the  harshness  of  respiration  in  tho 
early  st-age  of  phthisb  is  due  to  the  inereaj^d  resistance 
which  the  air,  drawn  int4t  the  larger  branchial  tubes  by  the 
axpauding  cavity  of  the  chest,  has  to  overcome  in  the 
terminal  bronchi  in  passing  inU)  the  ultimate  veBicles,  through 
the  presence  of  surrounding  tubercles,  and  to  the  resistance 
offered  to  the  expansion  of  the  cells  themselves  partially 
filled,  as  many  of  them  are,  with  tulfercle  corpuscleB,  and  by 
the  presence  of  surrounding  vesicles  laden  with  that  material 
The  friction  of  air  passing  along  a  fine  tubule,  pressed  upon 
by  tubercuiated  vesicles  and  agglomerated  tuberclei,  is 
greater  than  in  the  ease  of  a  tubule  surromided  by  soft  light 
aemted  vesicles.  The  vesicles  themselves,  laden  or  partially 
laden  with  tul»ercles,  wiU  tlilate  v^ith  more  resh?tJmee  than 
free  vesicles^  and  more  noise  will  be  produced  i  for  resistance 
to  motion,  to  a  certain  extent,  increases  sound.  Even 
healthy  vesicles  will  expand  with  more  noise  when  sur- 
rounded by  liuig  rendered  even  slightly  m^ire  dense  by  the 
presence  of  tubercle  corpiisclesj  for  the  resistance  will  be 
increased. 

Harshness  of  respiration  sound  is  due  likewise  to  the 
greater  velocity  which  marks  the  passage  of  a  given  quantity 
of  air  in  a  narrowed  tube.  The  deticiency  in  amoimt  and 
duration  of  respiration  is  to  be  attributed  to  the  smaller 
amount  of  vesicular  structure  that  can  be  inflated.  The 
reason  of  the  respiratioL  being  of  shorter  duration  appears 
to  be  this:  the  process  of  expansion  of  the  cells  is  early  con- 
duded,  being  comparatively  slight  in  amount.  The  re- 
sistHance  to  the  act,  though  sufficient  to  produce  a  harsh 
(piality  of  sound,  is  as  nothing  as  yet  in  the  presence  of  the 
inspirating  forces,  and  totally  unabh^  to  protract  the  vesicular 
dilatation  that  is  at  all  possible.  The  chief  impediment  to 
inspiration,  in  the  c^e  of  harsh  deficient  sound,  occurs  at 
the  termination  of  the  act.  It  is  rather  a  sudden  absolute 
nUip  which  occurs  to  the  entire  act,  and  not  a  pause  taking 
place  during  the  progress  of  the  act,  to  be  overcome  by  in- 
creasing force,  as  in  the  expiration  of  phthisis,  which  may 
lie,  and  generally  is,  long*  In  inspiration,  the  air  is  abso- 
lutely stopped,  can  proceed  no  further,  and  therefore  the 
bruit  too  is  early  suspended,  the  air  not  being  capable  of 
paasiug  beyond  the  source  of  the  impediment.     In  eKpiration 
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on  the  otlier  band,  the  impediment  is  experienced  in  the  cour^ 
of  the  discharge,  and  the  air  may  yet,  after  the  temporary 
obstacle  U  overcomejby  the  accumulating  force  of  the  contract- 
ing and  yet  elastic  lung,  and  the  collapsing  walls  of  the  chegt, 
pass  on,  and  be  diacliarged  by  the  trachea  and  glottis ;  the 
Bounds  of  the  expiration  of  air  being  continued  during  the 
whole  movements.  In  divided  and  "  wavy  "  ini^piration^  tJae 
impedimeatfi  operate  to  produce  a  pause  or  abatemeut  during 
the  course  of  the  sound. 

The  mechauism  of  the  click,  or  clack,  or  dry  crackle,  is 
this :  the  fine  bronchus  or  tubule  being  pressed  uyxm  by  the 
Buperincumhent  tubercle,  the  opposite  sides  come  in  contact ; 
these  sides  adhere  the  more  readily  that  they  are  covered 
with  a  more  than  usually  adhe-sive  mucous  secretion;  the 
advancing  column  of  air  drawn  along  by  the  increasing 
expansion  of  the  chest,  after  perhaps  a  temporary  but  almost 
umippreciable  check,  breaks  asunder  the  connected  sides  of 
the  tube^  the  connecting  mucus  drawn  out  into  a  quasi 
membrane,  suddenly  ruptures,  the  ruptured  sides  suddenly 
recoil,  the  air  passes,  and  the  sides  of  the  tubules  separate; 
the  result  is,  that  a  quick  sudden  motion  ia  produced  by  the 
air  overcoming  an  obstacle,  and  a  noise  is  caused,  which  we 
designate  or  descri]>e  as  a  click,  or  clack,  cracky  or  crackle. 
This  noise  may  be  imitated  by  placing  the  lips  wetted  witJi 
saliva  together,  and  suddenly  separating  them. 

The  humid  or  moist  crackle,  which  occafiionally  accom- 
panies harsh  respiration,  is  produced  by  the  breaking  or 
rupture  of  small  bubbles  of  aii',  composed  of  particles  of  air 
involved  in  walb  of  liquid  secretion  in  the  bronchial  tubules, 
or  by  the  ptyiwage  of  air  through  thin  secretion  in  the  same 
parts.  But  of  moist  crepitations  and  other  allied  bruits^  we 
have  to  speak  at  greater  length  at  a  more  advanced  part  of 
this  workj  when  the  less  early  stages  of  consumption  are 
brought  under  notice. 
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CHAP,  IIL 
FiBST  stage:  ACSCtTLTATiON — contmued 

Yrnhh  deficient  itif^piratlon  SomitL  —  Diiignosis  and  Aid  from  Bii!l^<ei3tkl 
:?it*tho6f'Opi\  —  IlcuHliy  respiration  8oiind  m^f,  by  conipimsoia  with  tm- 
lifaltlij-  hansh  Soundij,  ttpp4i?iir  mihtaUhy* 

The  veiicular  ioBpiratioo  instead  of  being  harsh,  not  in- 
frequently is  feeble  and  little  audible  in  tht^  first  stage  of 
phthisis.  The  feeble  respiration  miund,  of  which  1  now  treat 
appears  to  me,  though  feeble,  to  partake  leas  of  the  fine 

divided  character  proper  to  vesicular  respiration  than  the 
harsh  breathing  sound  of  which  I  have  just  wTitten*  It  has, 
according  to  my  experience^  occurred  at  a  later  stage  than 
harah  respiration  sound,  or  when  the  deposit  of  tubercles  has 
been  more  general  in  a  part  —  and  more  aimihilating,  m  to 
speak,  of  vesicular  movement.  It  m  more  a  negative  than  a 
positive  alteratiou  of  healthy  breathing  «onnd.  It  is  fre- 
quently  more  remarkable  for  the  absence  of  the  finely  divided 
rustling  healthy  respiration  bruit,  than  for  any  positive 
quality,  to  which  it  is  easy  to  give  a  name*  The  term  inde- 
termiuate,  which  iSkixla  so  frequently  employH,  in  often  hap- 
pily applicable  to  the  defective  or  feeble  breathing  of  phthisis* 
Feeble  defective  inspiration  soimd  of  phthisis  is  ao  marked 
in  some  cases,  as  to  make  itaelf  known  as  such  by  the  appli- 
cation of  the  wooden  ^tethoBcope  to  the  diseiised  part  only, 
it  is  however  generally  made  moii^t  maaifesit  to  the  mind  by 
comparative  examination  with  other  part***  But  the  differential 
stethoscope,  in  cases  of  consklerahle  deficieney,  UBed  simul- 
taneously,  affurtk  the  best  evidence*  Inspiration  sound  is 
audible  at  healthy  parts,  and  inaudible  at  the  diseased  point. 
The  reverse  of  wiiat  occurs  in  the  vmts  of  harsh  rei^p' ration. 
It  is  liable  to  be  mistaken  for  the  natiu^al  respiration  eovmd 
of  some  persons  advanced  in  life,  which  is  scarcely  audible, 
in  persons  of  calm  temperament,  of  slow  circulation  and  respi- 
ration, and  who  are  rather  corpulent.  In  tbe^e  persons,  how- 
ever, attentive  listening  will  detect  an  inspiratory  bndt, 
normal  in  length,  altbuugh  ill  pronoimced  in  pitch  and 
intensity.  This  cliaracter  of  respiration  sound  is  general 
over  both  sides  of  the  chest,  which  is  not  the  case  in  the 
feeble  respiration  of  phthisis*  The  diiferential  stethoscope 
will,  vinder  such  circumstances,  prove  of  great  utility.  The 
feeble  inspiration  s«:amd  of  the  tiri^t  stage  of  phthisis,  may  be 
mistaken  for  the  very  deficient  inspiration  sound  of  dry  old 
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cavities,  I  l>e!leve  this  to  ba  a  rather  common  error.  The 
respiration  of  many  cavities  which  are  dry,  of  no  great  size, 
whit'h  have  free  bronchial  eomiimaicatiiUi,  l>oth  intra  and 
extra,  with  little  or  no  nmciiH  at  the  o|>ening8  of  the  bronchi, 
to  prculuce  bubbling  or  clicking,  free  from  distinct  cavernous 
pect'orilciquy,  approaches  the  character  of  feeble  vesicular 
respiration*  The  noise  m  that  simply  of  air  passing  along  a 
tube,  or  in  a  space  free  from  the  somewhat  divided,  i>pposed, 
or  rustling  character  of  vesicular  respiration-  llie  approach 
to  feeble  lU-formed  vesicular  respiration  sound  is  such,  that 
it  may  be,  and  often  is,  confounded  even  by  practical  stetho- 
scopistfl  with  the  feeble  condition  of  breathing  in  the  first 
stage.  The  differential  stethoscope  under  these  circumstanc-es 
prov^  of  some  value.  Both  sound  collectors  being  applied, 
one  on  the  sound  side,  and  the  other  on  the  feeble  side,  the 
result  is  such  as  to  convince  the  hearer  that  very  different 
conditions  of  lung  are  present  at  the  two  parts.  Jf  the  feeble 
inspiration  sound  be  proceeding  from  a  dry  cavity,  the  con- 
trast is  very  greuft  when  the  two  parts  are  listened  to  in 
succession ;  such  as  is  scarcely  ever  obtained  in  the  case  of 
healthy  limg,  cctntrasted  with  pbtlii'^ical  lung  in  Us  first 
stage  of  degeneration.  If  the  two  cup  eoUecrons  be  simul- 
taneously employed,  the  ear  which  is  connected  with  the  soimd 
lung  is  the  only  one  which,  to  the  mindj  seems  to  receive 
any  sonorous  impreBsion,  which  is  hardly  the  case  when  the 
two  ears  are  listening,  one  to  a  healthy  lung  and  the  other  to 
a  lung  the  seat  of  tubercle  in  its  crude  or  njLscmt  ,'^tate,  and 
while  yet  in  very  moderate  amount.  The  absciu  e  of  hearing 
through  the  ear  connected  with  the  diseased  side,  hIwmvs  Indi- 
cates some  very  considerable  amount  of  deposit,  or  .sumc  form 
of  very  serious  or  advanced  disease.  When  silence  is  not 
due  to  a  large  amount  of  crude  tubercle,  it  is  generally  an 
old  dry  vomica  that  is  present^  but  total  hepatisation  will 
produce  the  same  result^  but  this  hepatisation  of  the  apex 
is  extremely  rare*  Deficiency  of  inspiration  sounds  produc- 
tive of  the  same  result,  may  be  induced  by  pressure  on  the 
chief  bronchi,  by  tumours  originating  in  the  mediastinum  or 
root  of  the  lung,  by  aneiirism  of  the  aorta,  and  by  complete 
filling  of  the  pleural  cavity  of  one  side  by  effusion;  but  in 
these  comparatively  rare  cases,  the  proper  signs  of  these  dis- 
eases respectively  will  declare  the  nature  of  the  malady,  I 
have  in  a  few  cases  seen  cancer  of  the  lung  produce  such 
an  amount  of  feebleness  of  respiration  as  to  cause  respi- 
ration sound  to  be  obliterated,  so  to  speak,  when  the  sound 
collectors  of  the  differential  stethoscope  have  been  employed 


FEEBLE    REJinnATirKV* 


13 


fiimultaneously  upon  the  diaea^ed  and  healthy  parts.  In 
theee  emm  too,  a  8tridulous  pipe  sound  served  to  denote  great 
preasiire. 

The  depression  of  the  ribs,  and  the  inward  dragging  of  the 
intercostal  soft  parts,  the  presence  of  cavernous  pectorilaquy, 
and  the  long  duration  of  the  diaeiise,  will  generally  suffice, 
moreover,  to  indicate  that  the  feeble  inspiration  sound  is 
that  of  a  cavity*  It  is  ever  to  be  remembered,  that  the  feeble 
respiration  of  a  lung  with  a  moderate  amount  of  crude  tuber- 
cle, is  very  incomplete,  compared  with  the  feeble  respiration 
of  a  cavity,  and  the  expiration,  imJlke  that  of  many  cases  of 
cavities,  is  never  cavernous.  Let  me  be  understood  :  I  speak 
of  the  feeble  respiration  of  certain  cavities  only  ;  I  am  fully 
awmre  that  the  dry  re^ipiration  of  some  few  cavities,  in  which 
much  friction  with  the  air  takes  place,  is  very  loud,  and  tends 
to  obscure  or  eclipse  the  vesicular  respiration  sound  of 
healthy  lung,  when  the  differential  stethoscope  is  employed 
with  it«  two  sound  colleetore  at  once.  Feeble  inspiration 
Koimd,  in  the  first  stage  of  phthisis^  is  for  the  most  part 
unattended  with  marked  depression  of  the  ribs,  or  with  great 
lorn  of  curving-  The  intercostal  spaces  are  not  often  retracted. 
The  voice  may  be  bronchophonic,  with  undue  vibration 
and  fremitus,  but  it  is  never,  of  course,  cavernous,  nor  does 
it  ever  seem  to  proceed  immediately  from  under  the  skin 
simply  into  the  stethoscope.  The  percussion  is  often  clear, 
it  may  be  flat,  or  short  and  acute,  but  it  is  seldom  short 
wooden,  or  absolutely  dull. 

In  resolving  the  question,  whether  a  respiration  sound 
which  is  feeble  on  one  side,  compared  with  the  respiration 
sound  on  the  other  side,  be  morbid,  we  must  bear  in  mind,  that 
the  natural  respiration  sound  may  appear  weak  and  deficient, 
when  compared  with  the  unhealthy  harsh  respiration  sound 
of  a  diseased  part.  To  decide  w^hich  is  the  diseti.sed  side, 
when  neither  the  harshne,=?s  nor  the  deficiency  is  well  marked 
or  a^isoeiated  with  uther  signs,  is  often  exceedingly  difficult, 
Tkis  difficulty  is  very  considerable,  when  the  loudness  or 
harshness  is  heard  on  the  left  side,  where  it  is  not  uncom- 
monly normal.  It  is  well  not  to  rely  very  much  upon  a  slight 
difference,  particularly  if  the  fuJlness  be  upon  the  left, 
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CHAP,  IV. 

FIRST    STAGE!    AUSCULTATION — COiltinUSd- 

Vfuxj  inspirntion  Sound,  and  its  Median istii  jiod  Diugnoais.^  Divided  inspi- 
ration iSoundp  and  IH  Mtvbaniflm  aiid  Binguoais.  —  DiflTRruntid  StwehoseofH?* 
—  Jerky  InspinLtLon  Souad. 

Tub  vesicular  inspiration  murmur  of  healthy  hmg  is  an  even, 
ciintinuciiLs,  aad  uniform  sound,  observing  the  Ram«  pitch 
and  character  throughout  its  whole  duratian.  But  at  an  early 
period  uf  phthii^iSj  in  its  first  stage,  though  lat^r  than  the 
period  for  the  advent  of  harsh  respiration,  this  uniformity  is 
frequently  lost,  and  the  raiirniur  falls  and  rises  in  pitch  and 
intenyity*  it  may  he,  one^  two,  or  even  three  times  during  it8 
continuance.  Were  the  murmur  denoted  by  a  line,  it  would 
assume  this  form  ;  — 


I  have  generally  found  the  murmur  that  is  tlius  deprived  of 
its  rmifonnity  tii  be  harsh,  and  I  think  the  murmur  is  rather 
more  hai-sh  just  after  itg  falK  The  murnnir  is  sueh,  bo  coarse 
and  harsh,  that  I  am  disposed  to  think  it  is  generally  a  good 
deal  made  up  of  the  friction  sounds  of  the  ultimate  and  pen- 
ultimate bronchial  tuliules.  I  liave  very  frecjuently  observed 
this  waviness  or  imdulation  rjf  breath  sound  in  company 
with  evmptoms  and  other  physical  signsj  calculated  to  sup- 
port the  inierence  that  tubercle^  in  a  crude  dry  form,  was 
present  in  the  lung. 

My  late  re.<ipected  friend,  and  mj  predecessor  in  the  office 
of  Physician  to  the  Hospital  for  Consumption,  Dr,  Theophilus 
Thompson,  paid  particular  attention  to  this  sign,  and,  o£  far 
as  I  am  aware,  wa^  the  first  observer  to  call  attention  to  it 
He  believed  it  to  form  good  evidence  of  the  presence  of 
tubercle  in  a  nascent  or  crude  imsoftened  state.  He  has 
designated  this  modified  breath  sound  as  wavy  respiration- 
According  to  my  experiencej  it  m  frequently  found  at  one 
apex,  the  diseased  one  in  phthisic,  when  tubercle  in  a  dry 
state  has  been  laid  down  to  an  inconsiderable  extent,  and  I 
accept  it  ns  a  corroboratory  sign,  together  with  other  evidence. 
This  waviness  is  due  to  the  presence  of  an  obstructing  force 
to  the  suction  of  air  into  the  vesicles,  consisting  in  the  loss 
of  the  dilatability  of  the  lung  struct nre  to  a  degree  sufiicient 
to  produce  a  retarding  effect  witliout   even  for  an  instant 
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aljsoUitely  stopping  the  movement  of  the  air.  If  thia 
explanation  be  correct,  the  expiration  should  be  pmlongert 
in  such  cases,  for  the  increased  denfiitj  of  the  lung  and  the 
compressed  state  of  the  tubules  should  suffice  to  prolong 
the  outward  movement  of  the  air.  N^jw,  in  auch  cases,  we 
have  this  very  effect,  and  the  expiratioa  sound  is  distinctly 
long  and  coarse. 

I  have  reason  to  believe  that  wavy  inspiration  is  not  un- 
frequently  present  when  no  tubercles  or  other  morbid 
depositions  are  in  operution*  The  respiratory  movements  of 
the  musc[es  of  delicate  and  agitated  females  eometimes  act 
irregularly  and  with  the  loss  of  their  normal  uniformity ;  and 
the  result  is,  that  the  suction  power  being  irregularly 
exercised,  the  motion  sounds  of  the  incoming  air  are  irregular 
also,  and  acquire  an  undulat^^ry  chamcter.  Such  an  undula- 
tory  condition  of  the  inspiratory  sound,  however^  is  to  be 
distingiushed  by  the  undulation  caused  by  tubercle,  by  the 
former  being  heard  on  those  side€  of  the  chest,  per  totum 
thoracera,  while  in  the  latter  case,  the  waviness  is  coDfined, 
for  the  most  part,  to  one  or  other  apex,  or  if  found  in  both, 
the  long  expiration  sound,  and  Kuch  other  signs  as  a  click, 
will  be  present  to  reduce  the  difficulty.  The  waving  inspira- 
tion sound  of  uervousnesg  is  not  followed  by  long  expira- 
tion sound,  except  when  the  inspiration  has  been  unusually 
long.  I  have  heard  the  wavy  inspiration  in  many  nervous 
females  free  from  phthisis,  and  I  have  often  heard  it  when 
the  heart  has  been  rapid  in  its  action  from  nervous  ex- 
citement. WTien  the  heart  has  been  much  agitated,  the  wavy 
inBpiration  sound  has  sometimes  been  heard  mostly  or  entirely 
on  the  left  side  of  the  chest,  and  this  has  arisen  possibly  from 
preiisure  exercised  by  the  heart  and  great  vessels  on  the  lung* 

The  waviness  of  phthisical  inspiration  is  constant ;  that  of 
nervousness  is  more  or  leas  inconstant  or  variable,  and  is 
reduced  during  periods  of  tranquillity* 

Inst-ead  of  the  sound  of  inspiration  in  phthisis  being  wavy 
aa  described^  it  not  unfrequently  is  observed  to  be  dividsd  into 
two  or  three  distinct  and  completely  separate  parts.  This 
has  been  noticed  by  writers,  and  is  described  as  divided 
respiration-  I  have  very  frerpiently  heard  it  in  eases  of  lung 
heavily  laden  with  tubercle,  while  the  opposite  lung  has 
been  healthy ;  but  I  have  also  heard  it  by  no  means  rarely  in 
lung  far  advanced  in  the  iirst  stage  of  phthisis,  while  the 
other  lung  has  been  the  seat  of  cavities,  and  has  indeed 
become  ahnoat  useless  as  an  aerating  organ.  If  we  would 
represent  divided  inspiration  sound  by  a  linCj  it  would  take 
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this  farm :  — ^ .  *  -  —  ...  —  .  The  blank  or  dotted  parts 
represent  the  intervals.  These  intervals  are  generally  about 
equal  in  duration  with  the  separate  partu  of  the  sound- 

The  intervals,  however,  vary  id  duration,  as  do  indeed  tlie 
separatee  partit  of  the  sound-  Thijs  divided  condition  of  the  id- 
spiratory  noiind  m  due  to  the  same  physical  condition  of  the 
lung,  which  gives  rise  to  the  undulatory  or  rising  and  falling 
iD^^pimtory  sound  in  phthisii*,  viz,  to  the  presence  of  an 
undue  resistance  to  the  in-pasging  columns  of  air ;  but  in 
this  case  the  obstacle  is  more  complete,  and,  instead  of 
simply  somewhat  checking  or  reducing  the  movement,  puta 
an  absolute  stop  to  it,  until  the  increasing  and  accumulating 
force  of  the  inspiratory  eif or ts  overcomes  the  resistance,  and 
draws  in  the  air  again,  sometimes  with  au  additional  velocity, 
giving  rise  again  to  an  augmented  sound^j  i.  e.  augmeut-ed 
compared  with  the  first  part  of  the  inspiratory  sound.  The 
divideil  sound  is  more  frec|uently  associated  with  tubercles 
than  the  undulatory  or  riining  and  falling  soiuid,  and  is  more 
seldom  due  to  nervoim  action.  But  I  have  no  doubt  whatever 
that  a  divided  inspiratory  sound  does  uot  necessarily  indicate 
either  the  presence  of  tubercles  or  of  solidification  from  any 
cause.  It  IB  occ4isionaIiy  due  to  thickening  of  the  mucous 
coats  of  the  tubules  of  the  lobules,  and  to  an  adhesive 
condition  of  their  walls.  The  column  of  air  enters  so  far;  it 
is  stopped  by  an  adhering  condition  of  the  tubules;  sound  m 
suspended;  with  the  accumulating  force  the  adhering  walls 
of  the  tubules  are  separated,  air  parses  on,  emitting  its  sound  ; 
the  tubules  collapse  again,  and>  adhering,  sound  is  suspended ; 
the  tubules  are  again  forced  open,  the  air  is  urged  forward^ 
and  sound  is  emitted  once  more.  An  illustration  of  the 
division  of  a  sound,  uniform  anrl  ei jntiniious  in  health,  by  the 
operation  of  a  cause  such  an  I  have  described,  occurs  to  me 
and  seems  worthy  of  notice  here.  Diuring  the  presence  of  a 
congested  and  irritable  state  of  the  mucous  membrane  of  tJie 
nostrils  from  an  attack  of  catarrh,  I  have  freqiiently  listened 
to  the  sound  of  inspiration  through  the  nostrils,  and  I  have 
frequently  observed  that  the  souiid  has  been  divided  into 
separate  parta-  ^\llen  the  sound  has  l>een  suspended,  I  ha^e 
felt  the  opposite  sides  of  the  nostrils  to  adhere ;  when  the 
sound  has  returned,  and  it  has  done  so  suddenly,  I  have  felt 
the  sides  to  separate^  and  at  the  same  time  I  have  heard  a 
clicking  or  separating  bniit.  The  differential  stethoscope, 
both  in  respect  of  undulatiDg  and  divided  inspiration  sounds, 
gives  very  satisfactory  results,  The  undulating  or  divided 
character  of  inspiration  soiind  at  one  point  is  satififactorily 
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contrttstcd  with  the  continuous  inspiration  sound  in  another 
partj  by  successive  experiments.  These  abnormal  in«piratory 
Boiuidfl  in  one  part  are  readily  compared  with  sounds 
approaehing  them  in  another  part.  When  the  diflferential 
I  Bteliioacope  in  eimultaneoualy  employed  with  ite  two  cups 
rirespectively  applied  over  the  seat  of  these  abnormal  sounds 
and  over  the  seat  of  healthy  respii-ation  sounds  the  two 
Rounda,  the  healthy  and  the  unhealthy*  are  heard  separately 
through  the  ears  respectively  connected  with  them,  and  thiL3 
the  mind  of  the  auacultator  is  strongly  and  remarkably 
impressed  with  the  diflTereece  of  the  two  inspiratory  sounds 
of  the  two  parts  under  examination* 

The  wavy  and  the  divided  inapLratory  sounds  have 
sometimes  l>een  design<itad  jerky.  The  divided  sound  is 
more  frequently  the  mibject  of  the  quality  implied*  The 
jerky  sound  is  loud,  and  reaches  the  ear  in  successive  jerks. 
It  is  not  uncommonly  aaaociated  with  phthisis,  but  is 
frequently  the  associate  of  mere  nervous  disorders. 


CHAP.  V. 
FiBST  stage:  AUSCULTATroN — €oniinue<L 

"Expiration :  Lout! new,  Coarseness,  Pmlongatioti.  —  Prolongntioti  of  compensa- 
taiy  Bespiration*  —  Aifsociated  SountlB.  —  Mechduism,  —  DifTercntiiLl  Btet- 
tlioseope.  — ^  Hydrostatic  Pneiimatoseope.  -^  Protmct^d  uao-auml  Anditlon. 
— Cunouii  Rei^uJts  from  diffeivntisil  Stefboacope,  with  inspiraU^ry  attd 
expiratoiy  SodndH. — Rcetrieluiu  a  ml  Altemation  of  SoOiKk. — Wniit  of  acoustic 
Sjmmotjy  fmrn  othtr  CjiiiBea.  ^Expiration  of  oilier  Difleafles. —  Eespjratory 
InteiTil 


The  expiratory  sound  of  vesicular  respiration  is  very 
early  affected  in  phthisis,  and  it  speaks  with  a  force  nearly 
equal  to  that  of  inspiration,  in  reference  to  the  disease,  and 
the  early  stage,  being  regarded  with  more  force  than  the 
visible  movements  of  the  chest,  the  vocal  fremitus  or  reaou- 
ance,  or  the  percussion  note.  The  partial  occupation  of  a  few 
vesicles  in  some  few  lobules  of  the  apex  of  a  limg  by  tuber- 
ctilar  corpusclesj  may  not  sensibly  affect  the  expiratory  sound, 
but  I  am  convinced,  that  if  the  tubercular  deposition  he  such 
1  sensibly  to  increase  the  weight  of  a  portion  of  the  lung,  to 
f reduce  its  power  of  contractility,  to  press  unduly  upon  the 
tenoinal  tubides  of  a  few  lobules,  the  sound  will  be  materially 

0 


18 


ON    EBSPIRATIOKp 


modifiedj  and  tbat  this  niodiii cation,  regarded  in  lt«  coni- 
binatious  and  deprivations,  so  to  epeak^  will  afford  nn>8t  valn- 
able  mat-erials  for  deciding,  at  a  very  early  period,  on  the 
presence  or  absence  of  phthisis. 

The  first  morbid  alteration  in  the  vesicular  expiratory 
bruit,  which  we  observe  in  incipient  phthiBia,  and  perhaps,  in 
not  a  few  exarapleB,  the  very  first  phygical  sign,  is  an  increase 
of  loudness  or  elevation.  In  healthy  Kmg,  the  expiratory 
ninrmiir  h  more  feeble  than  the  ini^pirator}%  and  ia  not 
audible  without  more  attention  than  is  required  for  the  hear- 
ing of  the  inspiration  soimd.  It  im  difficult  to  express  in 
words  degrees  of  loudness^  but  it  may  convey  some  idea  of 
the  comparative  intensity  of  the  two  sounds,  to  say  that 
there  is  not  merely  a  shade  of  difference,  but  that  the  mind 
will  readily  admit  that  between  them  there  may  be  several 
degrees.  Were  we  to  att-empt  to  express  by  figures  the  loud- 
ness of  healthy  inspiration  and  expiration,  4  might  be  set 
down  to  represent  inspiration,  and  1  expiration,  or  if  we 
employed  symbols,  the  following  might  be  held  to  lie  toler- 
ably corrects 


Iiti[»1  ration. 


Explrilloii. 


In  phthisiB  in  the  first  stage,  this  order  constantly  tends 
to  change.  The  inspiration  sound  i«  approached  in  loudness 
by  the  expiration  sound.  As  the  deposition  of  tubercle  pro- 
ceeds, we  observe  that  the  expiration  sound  becomes  louder 
than  the  inspiration  sound ;  and  this  latter  sound,  instead  of 
being  four  times  lotider  than  the  other,  reaches  in  some  cases 
only  to  a  fourth  part  of  the  intensity  of  the  expiration  sound. 
The  inspiration  sound  has  loBt,  while  the  expiration  sound 
has  greatly  gained,  in  intensity. 

The  expiratory  bruit  of  incipient  phthisis,  thus  strengtJi- 
ened,  is  heard  at  one  apex,  viz.  that  selected  for  the  deposi- 
tion of  tubercle,  sometimes,  rather  rarely,  at  both,  when,  as 
in  some  cases,  chiefly  those  in  which  a  strong  tendency  to 
phthisifl  is  made  out,  both  lungs  are  found  very  early  im- 
plicated* This  loudness  of  expiration  sound,  may  be  con- 
founded with  a  certain  loudness  of  expiration  which  attends 
the  puerile  respiration  of  over-dilated,  over-working  healthy 
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limg  in  phthisis;  but  the  length  of  the  preceding  InBpiratioae, 
and  the  full  resonEince  on  percusaioiij  will  serve  to  distingniBh 
thin  form  of  increaaed  loudness  from  the  former.  A  certain 
lloudnessj  following  temporarily  excited  respiration,  resembles 
the  loudness  of  phthisis,  but  an  observation  during  tranqml 
breathing,  will  correct  this  source  of  error. 

The  intenBified  sound  of  expiration  in  phthisic?,  is  charac- 
terised not  merely  by  elevation,  but  by  coarseness.  It 
sometimes  acquires  a  character  of  dividedness,  so  to  speak, 
which  varies  much  in  degree.  In  it^  lower  degrees  the 
interrupted  ejcpiration  sound  of  phthisL^,  partakes  of  the 
charact^er  of  a  fine  crumpling.  A  coarse  crnnipling,  like  that 
of  coarse  materials,  and  mth  greater  intervals^  is  not  unfre- 
quently  heard-  When  very  fine,  the  interniption  sound 
resembles  the  noise  produced  by  pressing  dry  arrow-root 
powder  with  the  finger,  and  I  have  frequently  found  this 
sign;  but  it  is  not  uncommonly  heard  over  the  simply 
congested  lung.  The  decided  division  of  the  expiration  sound, 
such  as  the  division  of  inspiration  sound  of  which  I  have 
spoken,  I  have  not  often  heard.  I  believe  it  to  be  extremely 
rare  as  a  sign  of  phthisis.  In  dry  bronchitis,  I  have  not  nnfre- 
quently  found  the  expiration  sound  to  be  divided,  but  the 
sonorous  and  sibilant  and  almost  musical  rhonchi  which 
accompany  it,  serve  clearly  to  denote  it^  value.  Besides,  the 
extrenie  length  of  the  expii*ation  sound  indicates  ita  bronchial 
nature;  the  expiration  of  bronchitis  being  often  five  times 
the  length  of  inspiration. 

But  the  expiration  sound  in  phthisis  is  not  only  louder 
than  natural,  it  is  liable  to  be  prolonged,  and  that  to  a  great 
extent,  but  less  so  than  in  bronchitis,  and  much  less  so  than  in 
asthma.  The  proportionate  duration  of  the  soimds  is  altered. 
The  expiration  from  being  only  one  fifth  or  one  fourth  the 
duration  of  uispiration,  will  frequently  be  found  double  the 
length  of  inspiration.  At  first  the  increase  of  duration  is 
slight,  but  at  an  early  period  it  will  generally  be  found  to 
be  at  least  one  half  or  one  third  the  duration  of  inspiration ; 
and  in  many  cases  at  the  first  examination,  the  expiration 
has  acquired  a  duration  equal  to  that  of  inspiration.  The 
prolongation  of  expiration  in  incipient  phthisis  is  of  course 
found  at  the  apices,  the  favourite  seats  of  the  early  deposi- 
tion of  tubercle.  It  Is  heard  chiefly  during  the  rb-y  state  of  the 
tubercle,  and  ceases  almost  always  on  the  lung  softening  or 
becoming  excavat-ed-  But  when  the  long  vesieular  respiration 
hfus  ceased  on  the  occurrence  of  thcfie  changes,  in  the  apices, 
it  may  be   heard  at   the  middle  or  the  biwie  of  the    lung, 
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where  tubercle  may  now  be  depoBiting,  or  stiU  retaining  its  j 

crude  conditioKi 

While  the  prolongatian  of  the  expiration  sound  of  phthids 
may  be  disappearing  on  one  side  of  the  chestj    from  the 
occurrence  of  softening  and  excavation,  a  certain  amount  of  j 
prolongation  belonging  to  compensatory  hypertrophy  of  the 
oppoBite  nud  untubereulated  lung,  may  be  becoming  est^b- 
iehed,  but  the  moist  souudB,  and  the  cavemons  acoustic  signs 
on  the  tubercuhited  side,  and  the  full  vesicular  respiration  j 
and  clear  percussion,  with  the  natural  prominence  of  the  " 
parts^  mil  assign  to  each  side  iti^  respective  physical  condi- 
tion, with  great  certainty. 

The  prolonged  expiration  BOimd  of  phthisis  is  frequently 
accompanied  by  certain   other  signs,  to  l>e  described  at  a 
later  period.     The  occasional  moist  crackle  is  one  of  these 
signs ;  and  when  the  left  lung  is  the  seat  of  the  disease,  thdl 
whiff  of  the  pulmonnry  and  subclavian  arteries  at  the  second 
and  third  costal  cartilages   is  anothen      The  whiff  is  syn- 
chronous with  the  systole  of  the  heart ,  and  three  of  them  are 
generally  heard  in  successionj  and  at  equal  intervals,  during 
each  expiration  sound.      Sibilant  and  sonorous  rhouchi  are| 
not  uncommon,  but  they  are  generally  not  loud,  and  seldoc 
much  diffused. 

The  coarsencsjis  of  the  expiratory  sound  of  phthisis,  is  due ' 
to   the   friction  of   the    air  with  materials  more    solid    and  ^j 
rewisting  than  natural j  and  to  the  compression  of  the  mate-^H 
rials  themselves,  solid  and  resisting,  and  therefore  such  aB^^ 
are  calculated  to  produce  a  coarser  and  louder  bruit.     The 
prolongation  is  due  to  the  increased  resistance  which  the  air 
pajising  out  encounters  in    a  tissue  more  solid  than   usual, 
and  such  as  is  capable  of  retarding  the  action  of  the  com- 
pressing powers  of  expiration,  which  io  ordinary  respiration 
are  not  strong,    or   likely   to   overcome    at    once    material 
resistance.     The  ordinary  powers  employed  in   the   expul' 
sion  of  air  from  the  lung  are,  the  natural  elasticity  of  thfl 
proper  fibre  of  the  pulmonary  structures,  and  the  tendency^ 
of  the  diaphragm  U)  regain  its  relaxed  condition  and  arched 
form,  and   of  the   ribs  and  sternum  to  fall  away  from  those 
elevated  positions  which  they  had  only  temporarily  gained  by 
the  exertion  of  muscular  force.     These,  though  influential 
powers  in  the  expulsion  of  air  in  a  state  of  health,  are  not 
such  as  to  overcome  at  once  the  increased  resistance  found 
in  tuberculated  lung,  and  are  precisely  such  as  are  likely  to 
admit  of  a  retardation,  and  under  some  circumstances,  even 
a   decided   check,   or  interruption.     The   elasticity   of  the 
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proper  lung  fibre,  the  elasticity  of  the  diaphragm^  and  the 
ehisticity  Htid  weight  of  the  thoracic  walls,  may  be  likened 
to  BO  many  mechanical  springs.  In  phthisis  their  action 
meets  with  unusual  impedinaents,  the  same  os  springs  which 
have  become  nisted  or  obstructed*  The  retardation  and 
check  which  we  ol^serve  to  hold  in  respect  of  the  expulsion 
of  air,  and  it  may  be  added  also,  of  the  ingress  of  air,  in 
phthisis,  is  analogous  tij  the  cheek  and  iinpedimenta  which 
we  notice  in  the  case  of  water  trickling  on  an  inclined  and 
irregular  surtace- 

The  prolongation  and  coarseneRs  of  the  expiration  sound 
in  phthisLsj  is  made  out  satisfactorily  by  the  ordinary  wooden 
fitethoscope,  T<:j  compare  the  coarse  respiration  soimd  of 
the  diseased  part  with  the  fine  respLration  sound  of  a  healthy 
part,  however,  the  instrument  must  be  moved  from  one  part 
to  another,  the  head  must  Ix?  lifted,  and  then  re-adjusted  to 
the  stethtascope.  In  e^^amining  the  c^>mparative  duration  of 
the  inspiration  and  the  expiration  sounds  of  the  same  part-, 
no  re-adjustment  of  the  instrument  is  reijuired,  so  that  little 
room  for  error  exists  hi  talking  this  oliservadon- 

The  removal  of  the  stethoscope  from  one  part  to  another 
in  comparing  the  ctmrseness  or  loudne^  of  the  expiration 
of  one  part  with  those  of  another,  offers  certain  obstacles  to 
a  veiy  eJ^act  appreciation  of  differences^  Time  is  lost,  ex- 
traneous impressions  are  made  upon  the  mind,  and  time  is 
given  for  extremely  fine  impressions  to  fade  away.  Muscular 
efforts  of  the  neek,  and  often  of  the  trunk,  are  made  hefore 
the  head  of  the  auscultator  caii  be  duly  atljusted,  and  move- 
ments of  the  patient,  and  even  mere  conversation,  may,  and 
do  often,  occur  to  cause  the  impression  to  be  wwikened,  and 
to  vitiate  the  comparison  of  one  sound  with  *muthen 

This  evil  is  very  effectually  avoided  by  the  employment 
of  mj  differential  stethoscope.  The  expiratory  sound  of 
incipient  phthisis,  is  generally  only  an  exaggeration  of  the 
healthy  sound,  and  as  it  is  an  acoustic  law,  that  the  exagger- 
ated sound  carried  into  one  ear  eclipses,  so  to  speak,  or 
sensorial  ly  destroys,  the  weaker  sound  carried  at  the  same 
time  into  the  other  ear,  the  expiratory  suund  in  phthisis 
when  coarse  and  prolongeil  is  heard ^  or  seeniB  to  the  mind  of 
the  auscultator  to  be  heard,  through  ttiat  ear  only  connected 
with  the  diseased  portion  of  tlie  limg,  and  not  at  all  through 
that  ear  connected  with  the  healthy  hmg.  And  this  holds, 
although  the  sound  of  the  healthy  lung  is  distinctly  heard 
when  one  ear  only  is  employed  upon  itj  as  may  be  proved  by 
lifting  the   instrument  from  the  diseased  part^  for  at  this 
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moTaent  the  healthy  expiration  souiid  may  be  heard,  and 

through  the  ear  which  previously  seemed  to  take  no  part  in 
the  act  of  audition.  Thh  forms  an  absolute  and  complete 
test  of  the  coarsenesfl  and  loudness  of  the  expiration  sound  of 
one  part  of  the  lung  over  that  of  another.  If  there  exist  a 
material  difference  in  the  cooreejiesg  or  loudness  of  the  expi- 
ration sounds  of  two  parts  of  the  lung,  and  yet  it  may  be  m 
slight  m  almost  to  defy  detection  by  the  iiae  of  the  ordinary 
stethoscope,  this  absolute  proof  may  be  at  once  procured  l^ 
employing  the  differential  utetlioseope.  This  restriction  of 
hearing  to  one  ear,  fornis  the  teat  which  I  have  allied  the 
uno-aural  test,  which  to  the  auscultatory  and  more  particularly 
the  less  experienced^  is  I  believe  extremely  valuable. 

When  the  guperiority  in  respect  of  loudness  or  coarseseai 
in  one  part  is  not  so  great  as  to  produce  sensorial  destruo- 
tion,  so  to  speak,  of  the  same  sound  from  another  part,  the 
simultaneous  employment  of  the  two  sound  collectors  will 
still  serve  to  show  the  difference,  for  the  sound  will  be 
heard  louder  in  one  ear  than  in  the  other.  One  ear  will 
appear  to  be  more  engaged  in  the  act  of  audition  than  the 
other.  Not  only  the  ear,  but  the  corresponding  side  of  the 
liead  is  speedily  acted  upon.  But  it  has  been  found  that* 
with  auscultators  using  the  differential  stethoscope  for  the 
first  time,  a  certain  degree  of  doubt  or  confusion  m  ex- 
perienced when  both  ears  are  simultaneously  employed,  aad 
when  the  degree  of  difference  is  not  such  as  to  produce  the 
absolute  test  of  uno-aiu*al  hearing,  A\Tien  this  is  the  case, 
the  evil  is  obviated  by  making  separate  examinations  of 
different  parts  in  8ucces.sion.  This  is  effected  by  making  ao 
observation  of  one  part  with  one  ear,  and  immediately  after 
an  independent  examination  of  another  part,  in  this  manner. 
The  cupH,  instead  of  being  applied  at  the  same  moment,,  are 
applied  in  succession.  As  yery  little  time  is  lost  in  succes- 
sive trialsj  and  as  the  head  and  ear  of  the  auscultator  are 
not  movedj  and  as  the  patient  k  not  required  to  change  his 
position  in  the  slightest  degree^  great  facilities  are  obtained 
for  correct  comparison  or  contrast,  A  very  small  degree  of 
difference  is  thus  readily  appreciated. 

The  prolongation  of  expiration  in  tuberculated  lung  may 
be  w^ell  ascertained  by  auscultation  with  the  wooden  atetho- 
scope,  taking  the  dination  of  the  inspiratory  sound  as  a 
standard.  For  the  exact  and  al>flolute  measurement  of  time, 
a  watch  may  be  placed  before  the  eye,  while  the  ear  is  listen- 
ing. The  space  travelled  over  by  the  second  hand  during 
the  two  acts,  indicates   ttieir  respective  duration,   but  the 
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compamtlve  duration  of  the  two  movements  is  perhaps  better 
exhlMted  and  demonstrated  by  the  employment  of  my 
pQemnatoeeope  or  breathing  measurer^  to  be  hereafter  de- 
scribed. When  tliis  is  applied  in  iDcipient  phthisis,  it  is 
found  that  the  ascent  of  the  column  of  liquid  is  seen  to  be 
more  rapid  than  the  descent  of  the  column  of  water  which 
correflpondu  with  ttie  expiration,  the  reverse  of  the  order  of 
the  movements  in  health.  The  extreme  slowness  of  the 
descent  of  the  liquid  very  satisfactorily  conveys  to  the  mind 
of  tlie  observer,  the  degree  of  impediment  to  the  expiration, 
and  much  more  fully  than  merely  measuring  apace  travelled 
by  the  second  hand  over  the  dial  of  the  watch* 

TJie  prolongation  of  the  expiration  Bound  of  phthisiii  in  its 
crude  tubercular  sti^e,  is  well  exhibited  by  means  of  the 
differential  stethoscope.  Both  cups  being  simultaneously 
employed  upon  healthy  and  unhealthy  part^,  the  sound  con- 
tinues to  he  heard  in  the  ear  connected  with  the  morbid 
part  aftier  the  sound  has  ceas£d  to  be  heard  in  the  ear  con- 
nects with  the  sound  part*  This  test  of  protrat^ted  audition, 
is  afforded  only  in  those  examples  of  dii?eaae  in  which  the 
intensity  of  the  sound  of  the  diseased  part  is  not  sufficient  to 
aensoridly  annihilate  the  sound  coming  from  the  healthy 
part,  in  the  manner  already  referred  to.  The  observation 
thus  made  of  the  prolonged  expiration  sotmd,  haa  to  my 
mind  appeared  very  satisfiBUJtory,  and  I  confess  to  always 
experiencing  a  sense  of  enjoyment  in  establishijig  its  presence 
by  evidence  which  to  me  appears  so  very  conclusive,  and  free 
from  possible  error, 

Wlien  the  expiration  sound  of  that  portion  of  lung  which 
is  tuberculated  carried  to  one  ear  hsm  become  so  coarse  and 
loud  as  to  sensorial  ly  annihilate  the  expiration  soimd  of 
kliealthy  lung  conveyed  to  the  other  ear,  the  differential 
'atethosoope  being  employed,  it  will  be  foimd  that  the  inspi- 
ration sound  in  respect  of  audition,  is  very  commonly  affected 
in  its  relation  with  the  expiration  sound.  Thus  if  the  inspi- 
ration sound  of  the  diseased  aide  he  strong  and  rough,  which 
is  usually  the  case,  in  the  earlier  periods  of  the  deposit  of 
crude  tubercle,  the  inspiration  sound  is  heard  only  on  that 
side  on  which  the  expiration  sound  is  perceived^  lience  in  this 
case,  the  whole  sounds  of  respiration,  including  inspiration 
and  expiration^  are  confined  to  one  side  of  the  chest,  vi2,  the 
diseased  side,  (See  diagram*)  If  on  the  other  hand  the 
inspiration  soimd  of  the  diseased  side  be  defective  and  feeble, 
and  without  the  adventitious  bruits  of  rhonchi  and  crepiti, 
which  is  more  particularly  liable  to  occur  at  the  advanced 
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stage  of  crude  tubercle,  when  it  has  massed  and*  m  it  were, 
preyed  out  the  vehicular  Btructure  of  the  lung,  the  inspiration 
eound  ia  heard  only  on  the  healthy  side,  and  heuee  iB  such  a 
caise  we  have  inspiration  sound  only  on  one  side,  and  expiration 
sound  only  on  the  other  or  diseased  side,  which  really  form 
very  curious  and  remarkable  acoustic  phenomena.  There  is 
established  in  this  latter  case,  what  may  not  inc^^rrectly  be 
called  a  sensorial  oscillation  of  the  respiratory  sounds  from 
one  side  or  part  of  the  chest  to  the  other.  The  inspiration 
sound  ia  first  beard  on  one  side,  say  upun  the  right  or  the 
healthy  side,  and  the  expiration  HOund  ie  heard  upon  the 
other  or  the  left  or  unhealthy  aide*  The  inspiration  aound 
is  heard  through  the  one  ear,  and  the  expiration  sound 
through  the  other,  as,  with  tlie  differential  stethoscope  in  use, 
one  ear  is  connected  with  the  healthy  and  the  other  ear  with 
the  unhealthy  lung.     (See  next  diagram.) 

'fLe  oscilIat<jry  respiration  of  which  I  have  thus  given  a 
description  has  been  observed  by  me  in  many  hundred 
examples  of  phthisis,  but  aa  far  as  I  can  remember,  in  no 
other  fonn  of  dise^fle*  The  characters  of  the  respiration  are 
so  pronounced  as  to  be  almost  ineusceptible  of  being  mis- 
taken for  others  or  of  Ijeing  overlooked,  and  ore  therefore  of 
the  greatest  value.  But  it  is  to  be  remarked  that  the  oscilla^ 
tory  respiration  sounds  are  not  confined  to  the  first  stage  of 
phthisis.  I  have  observed  these  auditory  phenomena  in 
numerous  cases  in  which  cavities  have  been  present.  This 
has  tidcen  place  when,  having  full  eclipsing  inspiration,  so  to 
speak,  on  the  healthy  side,  the  inspiration  on  the  cavity  side 
haa  been  faint  and  weakly  pronounced,  and  when,  as  some- 
times happens,  an  impediment  has  been  offered  to  the  exit 
of  the  adr  from  the  cavity,  friction  haa  been  incurred,  and 
loud  sawing  or  blowing  tubular  bruits  have  been  produced, 
eclipsing  the  expiratory  sound  of  the  healthy  lung.  But  the 
stage  of  the  disease  is  in  almost  every  case  indicated  by  the 
character  of  the  expiration,  being  very  abnormal  and  by  the 
other  usual,  physical  attendants^  in  respect  of  shape,  per- 
cussion, voice,  &c. 

In  estimating  the  value  of  greater  loudnesa  and  ftillness 
and  prolongation  of  vesicular  rcepiratlon  sound  on  one  side 
of  the  chesty  it  ie  imp<jrtant  to  bear  in  mind  two  prominent 
facts  already  referred  to.  Tlie  first  is,  that  in  general  the 
inspiratory  sound  is  equal,  or  nearly  equal,  on  both  sides  of 
the  chest  in  most  persons  in  health.  The  second,  which  is  a 
comparatively  minor  one,  yet  an  important  one,  is  this,  the 
vesicular  soimd  in  a  number  of  persons,  and  not  a  very  small 
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Tub63VQlat«d  right  eidcv  with  roiigh  loud  inepiitition  and  ec9im  ptrolonged 
cjEpirotioit,  The  let!  aid^  healthy.  The  laBpimtion  and  expii^ticm  Aomtdn  hegrd 
omjr  on  tho  di&caiH?€l  eido^  the  diSereutiAl  stethoscope  Wmg  employed  eimul- 
tanootislj^  on  both  »idea.  The  dotted  figurea  repr^ent  the  natural  soundA  aa 
heard  with  the  ordinary  stethoacope. 
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stage  of  crude  tubercle,  when  it  has  massed  and,  m  it  were, 
pressed  out  the  vesicular  structure  of  the  lung,  the  ingpLratiou 
sound  is  heard  only  on  the  healthy  aide,  and  hence  in  such  a 
case  we  have  inspiration  sound  only  on  one  side,  and  expiration 
sound  only  on  the  other  or  diaeafied  side,  which  reaJly  form 
very  curious  and  remarkable  acoustic  phenomena.  There  is 
established  in  this  latter  case,  what  may  not  incorrectly  be 
called  a  Bensorial  oscillation  of  the  respiratory  sounds  from 
one  Bide  or  part  of  the  chest  to  the  other.  The  inspiration 
sound  is  first  heard  on  one  side,  my  upon  the  right  or  the 
healthy  side,  and  the  cJtpiration  sound  h  heard  upon  the 
other  or  the  left  or  unhealthy  side.  The  inspiration  sound 
is  heard  through  the  one  e^ir,  and  the  expiration  sound 
through  the  other,  as,  with  the  differential  stethoscope  in  use, 
one  ear  m  connected  with  the  healthy  and  the  other  ear  with 
the  unhealthy  lung.     (See  next  diagram.) 

"fhe  oscillatory  respiration  of  which  I  have  thus  given  a 
description  has  been  observed  hy  me  in  many  hundred 
examples  of  phthisis,  but  aa  far  as  I  can  remember,  in  no 
other  form  of  disease.  The  characters  of  the  reapiration  are 
80  pronounced  as  to  be  almost  insusceptible  of  being  nus- 
taken  for  others  or  of  being  overlooked,  and  are  therefore  of 
the  greatest  value*  But  it  is  to  be  remarked  that  the  oscilla- 
tory respiration  sounds  are  not  confined  to  the  first  stage  of 
phthisis*  I  have  observed  these  auditory  phenomena  ia 
numerous  cases  in  which  cavities  have  been  present  This 
has  taken  place  when,  having  full  eclipsing  inspiration,  so  to 
gpeak,  on  the  healthy  side,  the  inspiration  on  the  cavity  side 
has  been  faint  and  weakly  pronounced,  and  when,  as  some- 
times happens,  an  impediment  has  been  offered  to  the  exit 
of  the  air  from  the  cavity,  friction  has  been  incurred,  and 
loud  sawing  or  blowing  tubuhir  bruits  have  been  produced, 
eclipsing  the  expiratory  sound  of  the  healthy  lung.  But  the 
stage  of  the  disease  is  in  almost  every  c^wae  indicated  by  the 
character  of  the  expiration,  being  very  abnormal  and  by  the 
other  usual,  physical  attendants,  in  respect  of  shape,  per- 
cussion, voice,  ^c. 

In  estimating  the  value  of  greater  loudness  and  fullness 
and  prolongation  of  vesicular  respiration  sound  on  one  side 
of  the  chest,  it  is  important  to  bear  in  mind  two  prominent 
facts  alreisdy  referred  to.  The  first  is,  that  in  general  the 
inspiratory  sound  is  equal,  or  nearly  equal,  on  both  sides  of 
the  chest  in  most  persons  in  health.  The  second,  which  is  a 
comparatively  minor  one,  yet  an  important  one,  is  this,  the 
vesicular  sound  in  a  number  of  persons,  and  not  a  very  small 
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minority,  ia  certainly  fuller  and  louder  and  more  protraetetl 
on  tLe  left  than  on  the  right  side  of  the  chest*  For  years  I 
have  met  with  examples  of  this  disparity.  It  is  therefore 
necessary  to  regard  this  fact  io  solving  harah  respiration 
sound  on  the  left* 

Great  deformities  of  the  bone  walla  of  the  thorax  causing 
compression   of  the  lungs  and  the  air  paa^age^ij  we  must 
remernber,  frequently  give  riae  to  deficiency  of  respiratory  J 
sounds  at  the  compresi^ed  part  of  the  lung,  and  to  excess  from' 
compenaatory  ra*ipiration  at  those  parts  that  are  free. 

The  long  expiration  of  phthiiia,  in  its  first  stage^  may  be 
confounded  with,  1^  the  fine  long  cavernous  dry  respiration 
of  some  cavities ;  2^  with  the  long  expiration  sound  of  bmn- 
chitifl,  and  3,  of  asthma-  Dullness  on  pereuasion  and  pec- 
toriloquy denote  the  first  condition  ;  diffuaion  of  rhonchi,  some 
dyspnceaj  and  absence  of  rapid  deterioration  of  health,  the 
second  j  and  great  paroxyamal  dyspntBa,  mth  wheezing,  and 
clear  percussion  sound,  the  third,  We  must  bear  in  mind^ 
however,  that  bronchitis  and  phthisis  are  frequently  com- 
bined. The  expiratory  soimd  ia  very  generally  prolonge*d 
in  all  obstructive  disease  of  the  trachea  and  larynx. 


RESriRATOET   INTEHYAL. 

The  interval  between  the  cessation  of  one  expiration  and 

the  commencement  of  the  succeeding  inspiration  ia  shorter  in 
phthisis  than  in  health.  At  any  period  of  even  the  first  stage 
of  thia  disease,  the  int>erval  is  observed  to  he  shortened.  In 
health,  the  interval  during  calm  respiration  is  about  equal  in 
duration  to  the  expiration.  In  phthisis,  however,  it  is 
reducM  materially,  and  may  be  altogether  aijsent^  This  signj 
of  phthisis  becomes  more  marked  as  the  disaaae  progresses" 
to  its  later  stages,  when  it  attains  its  maximum.  In  some 
examples  of  phthisis,  this  sign  is  one  of  the  very  earliest,  and 
is  noticed  before  the  expiration  ia  sensibly  prolonged,  or 
percussion  becomes  unequivocally  dull.  It  ia  moat  remarked 
in  acute  cases,  when  the  circulation  is  quickened,  and  the 
tern  per  atture  of  the  face  and  hands  is  augment^.  The 
reduction  of  the  respiratory  interval,  however,  occurs  in  all 
diseases  in  which  the  respiration  is  hurried,  or  the  circulation 
is  qiuckened,  and  is  therefore  a  sign  to  which  no  diagnostic 
value  att^iches.  Nevertheless,  it  is  deserving  of  this  notice  in 
a  full  review  of  the  respirat*?ry  acts  of  phthisis,  but  with  this, 
the  subject  may  lie  regiu"ded,  so  far  as  practical  objects  are 
concerned,  to  be  fully  exhausted. 


80UNBS  AND   OEGANIC    ALTERATIONS* 
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CHAP.  VL 

FIRST   STAQB  ;   AUSCTJLTATIOK — ConiMlUSd. 

yesiciiiar  Sounds  ttf  the  Hret  SUge  vary  much  aojording  to  th€  Tafiom 
phyfiiod  ConditiQBs  of  the  duseas^  Ltmg. 

The  varioim  forms  of  departure  from  the  normal  conditirjus 
of  the  vesicular  Boimdi^  jmst  described,  and  from  their  periods 
and  interTalffi  although  present  during  same  part  of  the  first 
atage  of  phthisic,  if  we  except  that  generally  very  short  time 
during  the  deposition  of  tubercle  in  extremely  fine  points 
not  larger  than  pin-heady^  and  only  thinly  scattered  over  one 
apex,  or  even  throughout  a  cousiderabk  portion  of  the  limg. 
But  the  extent  to  which  theae  various?  acoustic  departurea 
form  the  healthy  state  varies  to  a  very  great  degree  at 
different  periods  of  the  first  stage^  according  to  the  extent  of 
organic  change ,  and  to  the  various  morbid  physical  conditions 
of  the  diseased  lung  itself.  Though  we  speak  of  phtliiais  in  its 
first  stagB^  and  though  we  muat  have  in  tMe  atage  one 
condition  always  present,  viz.  crude  tubercle  corpuscles^ 
either  in  defined  masses,  or  infiltrated  throughout  the 
tifisuej  forming  ever  a  great  character  in  common ;  and  though 
this  character  is  so  important^  in  the  great  proportion  of 
examples  of  phthisis  which  we  see>  ag  to  form  a  most  useful 
and  broad  obvious  line  of  demarcation  from  phthisis  in  ita 
second  and  third  stages,  still  the  practical  physician  has  no 
alternative  but  to  confess  that,  in  taking  a  full  survey  of  the 
first  stage^  the  presence  of  tubercle  in  the  condition  of 
consistent  deposit  or  infiltrated  tubercle  without  softening 
and  disintegration  of  the  surrounding  lung  structure,  is  but 
a  highly  imperfect  exponent  of  the  actual  physical  con- 
dition of  the  lung.  For  we  find  differences  in  the  actual 
physical  charactcrsj  in  rt^pect  of  weight,  consistence,  elas- 
ticity, inflata}>ility,  liquid  infiltration^  conduct  in  respect 
of  sound  both  in  its  origination  and  tramtniBsionj  of  limg 
at  different  periods  of  the  first  stage  of  phthisis,  in  different 
examples  of  the  disease,  so  great  tm  to  separate  the  speeimens 
widely  asunder;  and  even  in  some  cases  to  forc^i  upon  us  the 
conviction  that  more  difference  exists  betw^een  these  examples 
of  the  first  stage,  than  is  to  be  found  between  other  cases, 
some  of  which  belong  to  the  first,  some  to  the  second,  and 
some  to  the  third  stage.     For  instance,  we  may  have  in  the 
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first  stage  great  consolidation^  in  the  second,  very  partial 
softening,  and  in  the  third,  a  very  small  quiet  cavity. 

It  is  unneceasary  in  this  place,  to  describe  fully  the  very 
different  physical  conditions  of  lung,  which  we  find  in  different 
examples  of  phthisis  in  the  first  stage,  for  the^e  will  he  treated 
of  in  their  proper  place ;  but  it  nmy  he  useful  at  this  moment 
to  enforce  the  principle  that  we  cannot  have  the  same 
acoustic  results  from  lung  having  only  a  few  scattered 
minute  pin-head  like  spots  or  points  of  tubercle  throughout^ 
giving  a  scarcely  senBible  addition  to  its  weight  and  resis- 
tance,  and  from  lung  which  we  often  find  still  only  in  th© 
first  stage  of  the  disease^  rendered  obviously  to  the  eye 
fuller  and  rounder,  non-collapsing  under  the  weight  of  the 
atmosphere ;  greatly  increased  in  weighty  gorge<l  with  blood, 
scantily  inflated  with  air,  pressing  effectually  upon  even  the 
larger  bronchi  and  blood-vessels,  and  densely  studded  with 
large  masses  of  yellow  tubercle,  the  size  of  garden  peas^ 
filling  the  finer  tubules  of  the  lungs  in  cylindrical  forms 
and  imparting  to  the  incieed  surface  as  much  of  a  tuber* 
cular  and  solid  as  a  vesicular  aspect. 

Such  differences  in  the  coarser  physical  conditions  of  the 
lung  lead  to  differences  in  the  acoustic  properties  of  the 
lungs,  and  we  therefore  look  in  vain  for  precisely  the  same 
characters  of  vesicular  respiration  in  all  examples  of  the 
first  stage  of  phthisis.  The  roughness  and  coarseness  of 
respiration  sounds  vnU  be  fivint  at  first,  and  will  increase  for 
some  time  with  the  progressive  deposition  of  tubercle*  This 
sign  will  then  be  succeeded  by  deficiency  of  sounds,  or  be 
replaced  by  an  entirely  new  sound,  viz-  bronchial  or  pipe 
breathing  soimd,  as  in  the  progress  of  the  disease  the  vesicular 
structure  of  the  lungs  is  obliterated  or  rendered  uninflata- 
ble,  and  the  inspired  and  expired  air  passes  along,  merely 
through  constricted  and  narrowed  bronchial  pipes,  and  (sdln 
to  penetrate  cellular  structure  and  to  produce  that  healthy 
vesicular  sound  which  attends  this  act.  Obliterated  bronchial 
tubes,  compressed  by  masses  of  tubercle  and  the  preaence  of 
liqidd  secretion  in  etill  pervious  tubes,  cannot  fail  to  impress 
new  characters,  such  as  sibilant  and  sonorous  rhonchi,  upon 
the  respiration  sounds;  and  such  conditions,  rare  in  the  first 
period  of  the  first  stage,  are  common  before  the  commence- 
ment of  the  second.  Constricted  and  congested  pipes  will 
BUcc^ied  in  drowning  or  eclipsing  the  minor  sounds  of  harsh, 
rather  harsh,  feeble,  and  deficient  inspiratory  and  coarse 
expiratory  bruits. 
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CHAP.  VII. 

FIRST   stage:   AtTSClTLTATlOlf — Wntlmisd. 

Broochnasa.  Sounds*  —  Localities.  —  In  t&Houa  Iliaea«6S.  —  lUri^  in  acnte 
Phthisis.  — FeatHTte  in  different  8tagMi*  —  H««>d  through  diffew*iitittl  Ste- 
thoaeope,  —  Coriona  ftcoastie  IWulte.  —  MedianiBm  of  Sounds,  —  Candnct 
during  fii^  Stage. 

Whuk  in  the  first  fitage  of  phthisis  the  amoiuit  of  tubercle 
has  become  bo  great  as  to  fill  up  moat  of  the  vesicles  of  myme 
eon^derable  part  of  a  lobe,  or  by  meaoB  of  pressure  to 
render  them  or  raanj  of  them  im inflatable,  and  when  the 
bronchial  tul)es  of  larger  or  quill -like  size  are  yet  left  patent 
and  free  enough  to  lie  filled  with  air  diiring  the  act  of  In^^pira- 
tion,  then  we  have  a  bruit  different  from  that  of  vesicular  re- 
fipiration,  and  resembling  the  bruit  produced  by  aLr  passing 
quickly  along  pipes  of  the  size  indicated*.  This  kind  of 
respiration  sound  is  called  bronchial  breathing  sound.  It  is 
usually  found  at  an  adiiranced  period  of  the  first  stagey  follows 
the  period  of  rough  and  deficient  respiration  souad,  and 
precedes  the  moist  crepitation  of  the  second  stage  of  the 
disease.  The  sound  seems  to  proceed  from  tubes  offering  no 
fine  or  numerous  points  for  friction  such  as  are  presented  by 
the  vesicles  and  terminal  bronchi.  It  seems  to  be  of  larger 
volume  than  rough  vesicular  breathing.  It  is  wanting  or 
deficient  in  multiplied  or  rustling  character-  The  inspiratory 
act  presents  it,  but  it  generally  attends  likewise  the  expiratory 
foBctioD.  The  sound  is  generally  that  of  air  passing  with 
ti>lerable  ease  and  at  a  moderate  rate,  but  it  occa^sionally 
becomes  quick,  noisy,  and  whiffing,  as  if  the  current  mrere 
quickened  and  friction  were  increased  by  means  of  the  pipe 
calibre  being  reduced-  This  character  of  whiffing  is  noticed 
when^  beyond  a  dense  mass  of  limg,  a  portion  of  hing  is  still 
inflatable,  which  is  supplied  by  bronchi  passing  through  or 
near  the  morbid  mass.  This  tubular  breathing  sound,  as  it 
is  sometimes  called  when  appertaining  t^i  phthisis  in  the  first 
stage^  is  generally  located  in  one  apex,  but  it  is  frequently 
found  at  both,  and  obviously  for  this  reason,  that  it  cor- 
responds to  a  comparatively  advanced  period  of  the  disease, 
when  it  m  usual  to  find  both  lungs  implicated.  It  is  readily 
found  above  the  clavicles  and  immediately  under  tbeni.  It 
is  most  decisive  when  found  neur  the  humeral  extremities  of 
these  bones.     I  have  frequently  found  this  form  of  breathing 
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Boxmd  more  pronounced  during  efxplratioD  than  during 
inspiration*  Its  phthisic*il  origin  ie  strengthened,  i.  €.  ren- 
dered more  probablej  when  it  is  associated  with  dullneaa  on 
percuBsion,  increaaed  vocal  fremitus,  partieidarly  if  on  the 
left  Bide  ;  by  great  distinctne§s  and  strength  of  the  tboraeic 
voice,  by  a  degree  of  flattening  of  the  chest,  occasional  boarse- 
neBs  of  the  oral  voice,  and  by  its  (pipe  sound)  absence  at  the 
base  and  lateral  regions,  except  io  very  advanced  cases,  ^'^Tien 
heard  at  the  base  and  lateral  region  in  a  marked  manner,  it 
may  be  dependent  upon  hepatiuiitioii,  the  residt  of  inter- 
current inHammationj  bnt  this  will  be  revealed  by  the 
history  of  the  cme  and  the  dull  percussion  note-  This  sign 
may  be  dependent  upon  partial  pressure  on  tiie  bronchi  from 
aneurismal  tumours  of  the  aorta,  mediastinal  tumours  chiefly 
cancerous,  and  from  cancer  of  the  lung  itself,  generally 
connected  with  C4incer  of  the  mediastinum ;  but  the  limited 
area  of  dullness,  the  presence  of  dy^pncea  to  excess,  the 
absence  of  the  char  act  eriatie  sput^  of  phthisis,  and  the  signs 
of  obstructed  circulation,  such  as  dropsy,  varicose  veins  of 
chest  and  neck,  will  suffice  to  justify  the  exclusion  of  phtMais, 
and  lead  to  a  correct  diagnosis, 

Brouebinl  respiration  soimd,  though  usually  present  during 
the  latter  portion  of  the  first  stage  of  phthisis,  and  particiilarly 
in  the  chronic  form  of  the  disease,  may  not  be  recognised 
at  all  in  some  eases.  The  examples  of  the  disease,  in  which 
we  most  frequeutly  fail  to  find  bronchial  respiration  or 
bronchncea,  as  I  propose  to  call  it,  are  those  in  which  the 
rapid  deposition  of  miliary  or  small  tubercles  is  early  followed 
by  ramoUisement  of  the  structure  of  the  lung,  and  with 
copious  secretion  denoted  by  much  moist  large  crepitation, 
the  sounds  of  which  obscure  the  sound  of  bronchnoea.  The 
signs  of  the  second  stage,  and  even  the  third  stage,  so  soon 
succeed  to  those  of  deposit  in  some  acute  eases,  that  time  is 
not  afforded  for  the  establishment  of  a  separate  marked 
period  of  bronchnoea,  of  any  but  the  shortest  duration, 

Thisugh  bronchnoea  bruits  are  common  attendants  upon 
the  later  periods  of  the  first  stage  of  the  disease,  they  are 
heard  occasionally  in  the  sec^>nd  and  thirds  and  care  must  be 
taken  to  ascertain  to  what  stage  they  appertain,  and  this 
may  be  done  with  certainty  in  nearly  every  example. 

Bronchnoea  bndts  may  he  hoard  in  the  second  stage  when 
the  moist  crepitation  and  fine  moist  cavernulous  sotmda  are 
faint,  and  when  the  bronchial  tubes  remain  patent  and  free 
from  accunuilating  secretions  or  exudations,  when  the  respira- 
tion is  forcibly  carried  on,  and  when  the  lung  structure  is 
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more  than  usually  dense  and  heavjj  and  has  thiis  become  a 
cause  of  increased  resonance,  and  is  free  from  veaicular 
riespiration.  When  the  mokt  sounda  abate  from  tempiDrary 
causes  checking  secretion,  broncbnoea  sounds  are  heard  for  a 
time,  but  in  a  few  hoiirg,  or  in  a  few  days,  the  moist  sounds 
return  and  these  sensorial  I  j  silence  the  bronchnoea  bruits. 
Sometimes  the  second  stage  is  arrested,  the  progress  of 
softening  no  longer  proceeds j  the  secretions  are  peniianeotly 
checked,  the  loud  moist  large  crepitation  departs  or  becoraeii 
rare  and  feeble,  and  the  lung  previously  softening  becomes 
firmer  in  structure.  Feeble  pipe  respiration  may  be  then 
eiStablished  and  become  permanent.  Thtee  facts  should 
serve  to  guard  against  our  mistaking  the  broncbnma  gound  of 
the  first  for  that  of  the  second  stage  of  the  disease. 

The  third  stage  of  phthisis  may  rest'ore  bronchno^a  sounds 
or  produce  them  for  the  first  time.  The  moist  crepitation 
and  fineeaveriiulous  Bounds  of  the  secund  stage  having  ceased, 
l*y  the  expulKion  of  the  brtjken  tlowu  lung,  and  the  formation 
of  a  silent  cavity  free  from  secretion  or  friction  or  croaking 
sounds,  the  proper  pipe  or  bronchniBa  bruits  may  be  re- 
established- This  is  by  no  means  an  uncommon  occurrence ; 
and  though  bronchnam  sounds  are  more  especially  the  sounds 
of  the  first  stage  of  phthisis,  tTiey  are  to  be  regarded  as  the 
not  imfrequent  attendants  of  that  disease  in  its  third  stage 
when  the  conditions  of  the  cavity  or  cavities  are  such  as  have 
been  referred  to.  The  finest  example,  perhaps,  of  bronchnoea 
respiration  sound  which  1  have  lately  had,  was  one  in  a  young 
lady  (C  H,)  I  lately  examined,  having  a  large  cavity  on 
the  left  Bide,  dry  and  Bilent.  In  this  case  the  respiration, 
including  iiispiratiou  and  expiration,  was  loud,  but  of  short 
duration.  The  sound  was  that  of  air  passing  through  a  tube 
half  an  inch  in  diameter.  The  inspiration  waa  continuous 
and  unifonn,  while  the  expiration  was  distinctly  divided  int^ 
two  parts.  The  cavity  was  denoted  imequivocally  alike  by 
the  history  of  the  case,  the  presence  of  super  ficia!  articulating, 
non-vibratory  pectorilofpiy,  the  retraction  of  the  costal  car- 
tilages and  the  intercostal  spaces,  and  the  short  dull  sound  of 
percussion.  By  such  accompauimentB  we  are  enabled  to 
distinguish  the  bronchnoea  sounds  of  the  third  st^e  from 
those  of  the  first  stage  of  phthLHia,  with  which  w^e  are  now 
more  particularly  concerned. 

The  bronchnoea  bruits  of  phthisis  are  satisfactorily  made 
out  by  means  of  the  ordinaiy^  stethoscope.  But  the  employ- 
ment of  the  differential  stethoscope  will  be  found  highly 
useful  in  enforcing,  as  it  were,  at  once  upon  the  mind  of  the 
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aii8ctiltator,  the  presence  of  two  very  different  conditioua  of 
lung  on  the  two  sides  of  the  chest  when  the  disease  ia  confined 
to  one  part  J  as  is  xisual  at  the  first  period  of  t!ie  malady-  The 
bronchnoBa  Bounds  in  the  first  stage  being  uBuallj  feeble,  short, 
and  defeetivej  they  make  very  little  impression  on  the  ear, 
when  thia  is  conTeyed  to  one  ear  only,  and  this  deficiency  is 
contrasted  with  the  full  vesicular,  rustling,  noisy  respiration 
sound  of  healthy  lung  conveyed  to  the  other  ear,  or  it  may  be 
the  same  ear,  by  an  immediately  succeeding  observation.  To 
be  perhaps  more  explicit,  it  may  be  said  that  the  successive 
auscultation  of  the  healthy  and  the  mihealthy  lung  by  means 
of  this  inatiniment,  which  virtually  take^^  observations  from 
two  parts  and  with  great  ea«e  for  the  two  ears  respectively^ 
affords  great  advantages  for  the  mind  discovering  the  difference 
between  the  character  and  e^ent  of  the  respiratory  sounds  of 
the  two  parts*  And  it  is  to  be  observed,  tJiat  a  more  satisfac- 
tory perception  of  the  differences  which  exist  is  thus  olitained 
than  by  the  successive  application  of  the  wooden  stethoscope, 
as  has  been  already  observed,  and  eus  will  be  further  dwelt 
iipon  when  the  properties  of  this  instrument  offer  themselves 
for  special  notice  at  a  subsequent  part  of  this  work. 

The  bronchnoea  bruits  of  the  first  stage  of  phthisis,  located 
on  one  side,  are  usually  feeble  and  defective  as  compared 
with  the  respiration  sound  of  healthy  lung  upon  the  opposite 
side,  more  particularly  so  when,  as  generally  happens,  the 
respiration  on  this  side  has  become  puerile  or  compensatory* 
If  the  broncbncea  bruits  are  chfiracterised  more  by  the  absence 
of  the  fine  friction  sotuida  of  vesicular  respirationj  and  less  by 
the  adventitioiis  character  of  blowing  or  loud  whiffing,  the 
respiration  sound  is  then  remarkable  more  for  negative  than 
for  positive  characters.  It  is  rather  the  ordinary  respiration 
sound  deprived  of  much  of  its  fine  friction  or  rustling  charac- 
ter, and  is  therefore  very  much  a  form  of  ordinary  respiration 
sound,  minus  a  certain  quality.  This  naturally  prepares  us 
for  the  following  importj=int  diagnostic  fact^  valuable  at  once 
in  auscultation,  and  curious  as  an  audit^ory  phenomenon. 

When  the  two  ears  are  separately  connected  by  means  of 
the  differential  stethoscope,  with  a  tubercnlatcd  bronchial 
breathing  lung,  such  as  is  described  above,  and  with  a  healthy 
lung  at  the  same  moment,  the  vesicular  full  respiration  of 
the  healthy  side  is  recognised  through  the  ear  connected  with 
it,  and  the  bronchial  defective  ill-formed  respiration  sound 
of  the  unhealthy  lung  is  not  at  all  perceived  through  the 
ear  connected  with  it  The  ear  connected  with  the  bronchncea 
lung  is  deaf,  as  it  were,  while  the  other  ear  connected  with 
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the  vesicular  breathing  lung  is  rendered  particularly  alive 
to  the  sounda  couveyed  to  it*  It  is  a  curious  factj  and 
one  which  shall  be  explained  hereafter^  that  while  the  ear 
employed  by  nieans  of  the  stetlioscope  upon  the  bronchncBa 
lung,  carries  no  impresision  whatever  of  the  peculiar  breathing 
of  the  part,  its  eniplo^Tnent  in  this  way  increa^^e^  the  sensation 
of  vesicular  respiration  exclusively  heard,  as  it  were,  through 
the  other  ear.  The  vesicular  full  respiration  sounds  con- 
veyed to  one  ear  eclipse  simple,  quiet  branchial  respiration 
fisjunds  conveyed  simutt^tneously  to  the  other  ear  in  the  same 
manner,  and  as  effectually  m  fiiU  vesicular  respiration  sound 
eclipses  defective  vesicular  respiration  sound,  aa  has  been 
already  described.  To  ascertain  whether  the  respiration 
sounds  which  are  eclipsed  be  defective  vesicular  respiration 
sounds,  or  quiet  non-bluwing  or  whiffing  bronchial  bnutSj  is 
a  matter  of  the  greatest  ease.  We  have  simply  to  take  an 
observation  of  the  unhealthy  part  with  one  ear,  and  with  one 
limb  of  the  stethoscope.  The  vesicular  or  the  bronchial 
character  is  then  satisfactorily  ascertained  by  this  single  and 
separate  act  of  uno^ural  audition.  When,  however,  the 
bronchial  re^^piration  aseumea  a  blowing,  loud,  whiffing  cha- 
racter, which  it  occasionally  does,  mucb  more  frequently  it 
is  true,  in  the  third  stage  of  phthisis  than  in  the  first,  it 
etfectually  eciipses  the  vesicular  respiration  of  the  sound 
lung  if  this  be  not  particularly  loud.  The  loud  sound  of 
blowing  tubular  respiration  heard  through  one  ear,  and  the 
absence  of  sound  in  the  other  ear^  convince  the  mind  at  once 
that  a  very  serious  difference  in  the  conditions  of  the  two 
lungs  exists.  The  auscultator  being  thus  unmistakably 
assured  of  this,  proceeds  narrowly  to  detect  the  precise 
character  of  the  two  sounds  respectively,  and  satisfactorily 
determines  the  precise  physical  conditions  of  the  parts,  and 
he  does  this  by  now  examining  them  separately  or  in 
succession* 

It  occasionally  happens  that  the  inspiration  of  bronchncea 
respiration  is  loud  and  blowing,  while  the  expiration  sound  is 
feeble  and  indeterminate.  In  this  case,  when  the  differential 
stethoscope  is  simultaneously  employed  for  the  two  ears  on 
healthy  and  unhealthy  lung  respectively,  the  bronchial 
breathing  only  is  heard  in  one  ear  and  the  vesicular  respiration 
is  heard  in  the  other.  Now  we  have  bronchial  inspiration 
sound  on  one  side,  oscillating,  as  it  were,  or  alternating,  with 
vesicular  expiration  sound  on  the  other.  This  alternation  of 
sound  obtains  occ^onally,  in  the  first  eta^^  of  phthisic,  but 
it  is  much  more  rare  than  oscillation,  so  to  speak,  of  bronchial 
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expiration  sound  on  one  side,  with  vesicular  infipiration  sound 
on  the  other.  This  is,  however,  more  frequently  found  in 
phthisis  in  it^  third  stagej  marked  by  dry  cavities,  having 
bronchial  outlets  oftering  resistAuce,  and  mth  puerile 
breathing  lung  on  the  opposite  side.  When  this  form  of 
oaeillation  of  ^>und  from  one  side  to  another  is  perceived, 
the  first  stage  of  phthisis  has  generally  been  long  passed,  the 
third  has  often  arrived,  and  therefore  this  point  may  more 
properly  be  dwelt  upon  at  a  later  period  than  at  the  present 
moment. 

The  mechanism  of  bronchial  respiration  sounds  must  be 
obvious  from  the  description  which  ha^  just  been  given  of 
them.  However,  it  may  be  well  to  say,  that  the  sounds 
are  produced  by  the  motion  of  air  passing  in  and  out  of  tubes; 
bronchia!  tubes,  varying  in  size  from  a  qiull  to  the  little 
finger.  Friction  is  produced,  and  the  tubes  and  the  passing 
air  are  thrown  into  sonorous  imdulations.  The  pressure 
exerted  upon  the  tubes  by  the  surrounding  solid  tubercle 
and  condensed  pulraoniiry  structure  aids  in  the  production  of 
friction.  The  rapidity  and  force  of  the  respiratory  aot^,  now 
considerably  augmented^  further  tend  to  the  intluction  of 
friction,  and  therefore  of  sound.  When  air  passes  along  a 
tube  of  the  calibre  referred  to,  with  freedom  and  ease,  the  tu- 
bular sound  will  be  recognised,  but  it  will  be  dostitute  of  the 
blowing  character  which  wc  have  said  bronchnoea  sometimes 
possesses.  It  is  when  the  tubes  are  constricted  or  pressed ! 
upon  to  some  considerable  extent,  and  when  the  air  is  passed 
along  with  force,  that  we  have  constriction  and  harsh  blowing 
sounds.  When  tubes  which  are  situated  as  we  have  aliove 
described  become  free  from  constriction  and  pressure,  as  may 
be  the  case  on  the  fonuation  of  caviti^,  this  constrictive 
character  of  sound  ceases,  'S^Tien  tubes  which  have  been 
emitting  sounds  become  altogether  occluded  by  increasing 
pressure,  or  by  the  formation  of  plugs  of  lyuiph,  and  mucus, 
and  blood,  tubular  sounds  cease  altogether.  If  the  force  of 
air  passing  along  be  very  slight,  the  friction  may  be  too  feeble 
to  produce  sufficiently  rapid  vibrations  in  the  solids  for  the 
induction  of  sound,  A  firm  tube  surrounded  by  firm  heavy 
structure  wt.11  be  indisposed  to  vibrate  with  a  slight  force, 
But  on  the  other  hand,  firm  structure  will  serve  well  to 
communicate  the  actually  produced  sound  to  the  thoracic 
walls.  Condensed  lung  structure  has  long  been  believed  to 
conduct  in  a  superior  manner,  bronchial  sounds  to  the 
walls  of  the  thorax,  yet  there  is  no  doubt  whatever  that 
if  weight  and  firmness  be  very  great  in  proportion  to  the 
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Bomid-producmg  movementa,  then  they  will  prove  unfa* 
vourable  to  sound,  not  only  by  a  deficiency  of  con- 
ducting power,  but  by  operating  against  the  production 
or  origioation  of  sound,  I  have  found  hy  experiment 
that  vesicular  luiig  conducts  sound  about  as  well  as  solid 
lung,  A  tube  once  thrown  into  sonorous  vibrations  will 
transmit  sound  better  to  eolid  than  to  vesicular  lung,  for 
solida  transmit  to  solida  better  than  to  aeriforni  bodies. 
Solid  lung  ^ain  in  vibration  will  transmit  soimd  to  the 
thoracic  walls  better  than  vesicular  lung,  for  solids  accept 
sound  better  from  solids  than  from  aeriform  bodies,  Although 
I  believe  the  solid  conduction  to  the  surface  aids  in  the 
audition  of  bronchnoea  sounds,  I  am  of  opinion  that  the 
abolition  of  vesicular  respiration  sound  is  the  great  caugie  of 
our  hearing  this  acoustic  sign*  We  have  seen  that  vesicular 
bruita  can  eclipse  bronchial  sounds. 

In  determining  whether  tubular  bronchial  or  brochnoea 
sounds  are  unhealthy,  and  may  be  the  result  and  evidence 
of  pbthisiSj  we  are  to  reraeml>er  that  the  locality  of  the 
sounds  is  as  essential  to  the  solving  of  the  problem  as  the 
sounds  themselves.  ^Tiat  in  one  part-  of  the  thorax  is  an 
immistakable  sign  of  disease^  and  that  ii  presumptive  of  the 
presence  of  tubercle  and  consolidated  lung,  in  another  part 
is  perfectly  normal  and  of  no  aceoimt  whatever  as  evidence 
of  disease  of  any  kind.  In  the  interscapular  regions  bron- 
chial respiration  sounds  are  normal,  while,  on  the  other  hand, 
in  the  aiipra-cia^cular  and  infra-clavicular  regions  they  are 
highly  morbid  and  very  suggestive  of  pulmonary  consumption^ 
At  the  scapular  regions  these  sounds  are  frequently  heard,  but 
less  so  Lu  the  first  stage  of  phthisis  than  in  the  two  following 
ones,  and  in  simple  hepatisation.     Here  they  are  abnormal. 

When  tubular  respiration  soimds  have  become  established 
in  the  first  stage  of  phthisis,  they  almost  invariably  remain 
for  some  considerable  time.  It  does  occasicmally  happen  that 
the^e  soimds  disappear,  and  are  succeeded  by  a  quasi- vesicular 
sound  when  the  patient  is  improving ;  but  this  occurs  chiefly 
when  there  has  been  present  some  inflammatory  consolidation. 
Wlien  softening  with  moi.st  sounds  in  abimdaiice  occurs, 
tubular  respiration  sound  frequently  becomes  inaudible,  the 
former  totally  masking  it. 
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CHAP.  VIIL 

FIBST  STiGEl     AUBCULTATION  —  COnHuued. 

Scmorous  and  gilnlant  RhotiL-hi*  —  Drf  and  humid  Crackle  or  CUcking.  ^ 
Htirnming,  —  BuBxing*  —  Arrowront  Crepitation.  —  Wool  or  Yam  tovinng 
Sound. — Roiling  S&und. — Pleurikl  Boundi. — Creptt^tion,  fine  mtkd  medium. 

SoNOBots  AND  SFBTLANT  EiTONCKi. — It  hm  been  usual  amongst 
authors^  in  treating  of  pulmonary  congnraptioHj  to  omit 
rbonchi  ajs  signs  of  phthisia  ;  and  if  incidentally  mentioned^ 
these  important  and  very  common  sounda  in  the  course  of  this 
disease  have  been  referred  to  rather  ag  evidence  of  the  presence 
of  bronchitis  in  contra-distinct  ion  to  phthisis,  and  even  as 
t4)leralily  good  presumptions  of  the  non-phthisical  nature  of 
the  malady  of  the  patient  who  haa  b(i;en  the  subject  of  them. 
From  my  own  experience  I  would  say  that  these  sounds 
have  been  erroneously  estimated.  Far  from  their  presence 
indicating  the  ab«ence  of  phthims  and  the  presence  of  mere 
bronchial  afifectionB,  they  are  common! yj  if  not  very  commonly, 
the  products  of  the  former  malady,  and  may  be  rendered 
vaUiable  aids  In  the  detection  of  this  disease,  if  rightly 
imderstood*  It  is  very  true  that  the^  sounds  are  much 
more  co mutant  signs  of  bronchitis  than  of  phthisis ;  that  they 
are^  in  short,  more  the  signs  of  bronchial  than  of  pulraonary 
diaeasej  in  the  same  way  as  htiryh  and  deficient  ve4=iicular 
inspiration  and  coarse  long  expiration  are  more  the  signs  of 
phtlilsie  than  of  any  other  disesuiei 

Few  examples  of  phthisis  pas8  through  the  first  stage 
without  the  development  of  these  signs*  But  they  diifer  in 
several  respecta  from  the  same  signs  in  mere  bronchitis. 

The  sonorous  rboncbus  is  a  small  tul>e  sound,  the  tube 
being  about  the  size  of  a  goose  quilL  Its  characters  seems  to 
indicate  a  degree  of  constriction  during  the  passage  of  air, 
retarding  tbia  fluid,  exciting  friction,  and  throwing  the  tube 
and  air  into  prolonged  musical  vibrations-  The  air  seems  to 
pass  through  the  tube  at  a  moderate  rate.  The  constriction  or 
narrowing  of  the  tube  depends  generally  upon  congestion 
and  thickening  of  the  mucous  membrane,  and  upon  the 
presence  of  tenacious  mucus  in  very  moderate  amounts  The 
sibilant  rboncbus  is  a  finer  sound;  it  is  of  higher  pitch,  and  J 
of  shorter  duration.     It  possesses  a  hissing  character- 
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flound  emanates  from  finer  tubes  than  those  that  give  out  the 
sonorous  rhonchus.  The  tubea  here  concerned  are  almost 
capillary  and  near  the  veaicular  structure,  and  near  the  seat 
of  the  tubercle. 

The  sounds  are  heard  for  the  most  part  during  inapiration 
and  expiration-  Sometimea  they  are  heard  only  during  a 
forced  inspiration.  The  sonorous  rhonchus  in  frequently 
more  loud  during  expiration  than  during  inspiration*  It 
then  frequently  takes  on  a  **  cooing ''  character,  and  is  very 
prolonged. 

The  constriction  or  narrowing  of  the  tubes^  and  the  pre- 
sence of  dry  tenacious  mucus,  are  due  in  phthisis  to  the 
operation  of  the  tubercle  in  the  neighbouring  air-cells. 
Irritative  action  spreads  from  the  cells  and  terminal  bronchi, 
A  degree  of  vascular  congestion,  or  even  inflammatory  action, 
IS  generally  present. 

These  sounds  when  appertaining  to  phthisiB,  are  seldom 
very  marked  in  loudness  or  in  continuity  during  an  inspi- 
ration or  an  expiration,  certainly  for  the  most  part  much  less 
so  than  in  pure  bronchitis.  They  frequently  become  de- 
veloped during  the  space  of  a  few  inspirations^  and  then  cease 
for  a  time,  to  return  in  a  few  hours  or  days,  and  to  continue, 
it  may  be  a  very  short  time,  A  siugle  comparatively  ehort^ 
lived  sound  will  frequently  be  heard  during  an  inspiratory 
act.  After  listening  iu  vain  for  a  rhonchuSj  suddenly  a  loud 
"snore**  or  hiss  will  he  heard-  But  it  is  to  be  observed, 
that  in  some  examples  of  phthisis  in  the  first  stage,  it  is  true, 
fewer  than  iu  the  second  and  third,  and  yet  not  very  few, 
continuous  loud  and  greatly  dtff"used  rhonchi  are  heard, 
and  serve  effectually  to  mask  all  other  respiratory  sounds, 
and  even  the  sounds  of  the  heart  itself. 

The  locale  of  the  rhonchi  of  phthisis  in  the  first  stage  is 
much  more  limited  and  fixed  than  that  of  mere  bronchitis* 
It  is  at  the  supra-clavicular  region,  the  infra-clavicular  region, 
and  the  mammary  and  lateral  regions  that  these  signs  mani- 
fest themselves  in  the  first  stage.  It  is  commonly  only  at 
the  two  first  mentioned  regions  that  these  signs  first  appear. 
As  the  disease  proceeds,  these  sounds,  remaining  at  their 
original  sites,  slowly  extend  themselves  to  the  last-mentioned 
regions.  They  are  at  first  confined  to  one  side  of  the  chest, 
the  unhealthy  side,  but  as  the  deposition  of  tubercle  pro- 
gresses, and  vascular  congestion  extends,  they  become  audible 
on  the  other  side  also.  When  in  the  first  stage  of  phthisis 
much  deposition  of  tubercle  has  taken  place,  and  some  solidi- 
fication and  congestion  of  tVie  base  of  the  lung  has  become 
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eetablL^hed,  the  rhonchi  are  generally  found  at  the  low^er 
lateral  and  inferior  dorsal  regions,  and  they  prove  pretty 
contmuoiis  there. 

A  email  amoirnt  of  sonorous  or  sibilant  rhonchus,  even 
when  occasional  ouly^  in  the  region  of  one  clavicle,  when  the 
patient  m  declining  in  health  and  losing  flesh  without  the 
ascertaiiied  presence  of  some  other  adequate  cause,  and  if  the 
patient  be  between  the  age  of  fifteen  and  forty-five  years, 
may  be  regarded,  by  no  means,  a8  proof  of  tubercular  depo- 
Bition  in  the  limg,  but  a8  highly  suggestive  of  it^  It  may 
prac^tically  be  useful  and  prudent  to  regard  these  sounds  as 
proof,  not  of  phthisis,  but  of  probable  phthisis,  if  such  an  ex- 
pression —  and  it  seems  a  common  sense  one  —  may  be  em- 
ployed. 

The  rhonchi  of  phthisis  tend  to  be  stationary  in  the  first 
stage,  if  the  malady  be  not  advancing  rapidly;  the  rhonchi  of 
acute  bronchitis  begin  at  the  apex,  and  travel  down  to  the 
base,  leaving  the  upper  part^  m  they  reach  the  lower. 

The  rhonchi  of  phthisis  in  itJ?  acute  form,  even  in  the  first 
stage  are  generally  diffused  over  both  sides  of  the  chest; 
and,  in  this  respect,  the  rhonchi  of  chronic  or  slow  ordinary 
phthisis  differ  from  those  of  acute  pulmonary  tubereuloBis, 
and  particularly  of  those  examples  complicating  or  following 
the  exanthematous  diseaaee. 

Dry  cuckisg  sound.  —  A  sound  answering  to  this  title,  is 
of  frequent  occurrence  in  phthisis  in  its  first  stage.  It  re- 
Bembles  the  aoimd  which  is  produced  by  a  thick  film  of 
butter  placed  between  two  plates,  and  ruptured  by  their 
separation.  It  may  be  imitated  by  placing  butter  or  thick 
gum  water  at  the  open  mouth  of  a  quill,  and  by  paasing  air 
through  it*  The  material  is  thinned  by  the  air,  and  forming 
into  a  quasi-membrane,  ruptures.  The  ruptin-e  produces  a 
sound  like  the  sign  under  consideration.  This  sound  ia 
loudish,  and  occurs  generally  singly  during  the  inspiration- 
Two  or  three  may  be  heard  during  one  inspiration.  Its  most 
common  seat  is  above  and  below  the  clavicle,  on  one  side, 
later  on  both-  It  tends  to  be  converted  into  moist  crepita- 
tion, signalising  the  advent  of  the  second  stage*  In  examples 
of  phthisiB  becoming  passive,  fuid  in  which  tubercles  are 
drying  up  and  becoming  quiescent,  this  sound  is  lost. 

The  dry  click  has  been  held  to  be  a  very  significant,  serious, 
and  weighty  sign  of  phthisis,  but  while  I  acknowledge  it  to  be 
not  uncommon,  I  maintain  that  it  is  less  frequently  observed 
than  the  rhonchi  in  phthisis ;  and  in  my  experience  I  have 
heard  it  when  no  other  signs  of  the  disease  were  present ; 
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"when  the  balance  of  testimony  wm  in  favour  of  there  being 
present  only  a  moderate  amount  of  bronchial  congestion,  and 
an  abnormal  1 J  thickened  or  scanty  mucu^. 

The  humid  click  iB  much  the  same  sign ;  the  difference  in 
sound  being  due  to  the  presence  of  a  thinner  ^id  more 
copious  secretion* 

In  the  first  stage  of  phthisis,  other  auscultatory  lung  soimda 
besides  those  already  noted  are  occasionally  heard,  but  in  com* 
pari so n  w i  th  th ese are  extre m e  1  y  rare ,  and  their  absence  amoun  ts 
to  nearly  nothing  as  evidence  of  the  absence  of  phthisis. 

Their  presence  has  occasionally  served  to  warn  me  that  the 
long  was  not  healthy,  and  I  have  observed  that  the  sounds 
referred  to  have  in  several  cases  been  followed  by  the  ordi* 
nary  well-marked  signs  of  puhnonary  consumption,  and  have 
really  dependeii  upon  the  presence  of  tubercle. 

The  first  sound  to  which  I  *shall  refer  is  a  humming 
sound.  This  I  have  distinctly  heard  in  8on>e  fifty  examples 
of  suspected  phthisis..  1  have  heard  it  most  frequently  under 
one  clavicle.  The  next  most  freqtient  site  of  it  is  the  lateral 
region,  and  after  this  the  supm-scapular  region.  The  hum- 
ming has  lieen  pretty  uniform  during  the  whole  respiratory 
period.  I  have  found  it  loudest  in  some  examples  diuing 
the  expiration.  It  has  been  noticed  by  rne  to  occur  more 
frequently  in  cases  marked  by  recent  haemoptysiB  than  other- 
wise. The  subjects  of  this  sign  have  not  been  wasted  for  the 
most  part*  I  have  heard  it  occairionally  at  the  base  of  the 
lung,  when  the  upper  lobe  or  apex  has  certainly  been  con- 
solidated by  tubercle  as  denoted  b}'  coarse  respiration,  long 
expiration  J  and  local  dullness  on  pereuBsion.  The  mechanism 
of  this  sound  has  perplexed  me.  I  have  oceaeionally  l>een 
inclined  to  regard  it  as  a  soimd  due  to  the  blood,  and  the 
finer  veins  thrown  into  a  state  of  undue  vibration,  by  the 
partial  presence  of  txibercular  deposit  in  a  minor  degree- 
The  continuity  of  the  sound  has  greatly  contributed  to  this 
view,  and  the  occurrence  of  this  sign  in  hiemoptysia  cases, 
in  which  the  blood  may  reasonably  be  believed  to  be  thin, 
and  more  prone  to  be  thrown  into  eddies,  seems  to  favour 
this  opinion.  Yet  I  admit  the  difficulty  which  preeente 
itself,  on  account  of  the  thickness  of  the  walls  through  which 
such  sounds  so  originating  would  have  to  travel.  That  the 
sound  in  question  ha^s  not  proceeded  from  movements  in  my 
own  ear  I  have  satisfied  myself,  for  when  others  have  listened 
the  same  acoustic  results  have  been  obtained.  To  discover 
this  humming  sound,  a  good  deal  of  attention  is  requisite, 
but  I  believe  that  this,  and  a  moderatelv  acute  ear,   will 


42 


ON    REsriRATlOK. 


secure  its  detection.  Such  a  sensation  will  be  obtained  by 
means  of  attentive  audition,  as  to  lead  to  no  doubt  of  this 
sound  being  present.  A  buzzing  sound  has  been  occasion- 
ally heard  by  me^  in  examples  of  probable  phthislB^  in  which 
cough,  obstinate  in  character^  and  wasting,  have  been  present^, 
and  in  which  no  percuiijsion  dullness  or  other  physical  sign 
was  present,  I  have  made  thia  sound  out  in  a  good  many 
examples  under  the  clavicle  and  at  the  base  of  the  lung.  I 
have  occasionally  heard  it  at  the  base  of  the  lung  when  there 
has  been  abundant  evidence  of  the  presence  of  tubercle  ta 
some  extent  at  the  apex.  Some  few  examples  of  this  sigo^  at 
first  isolated  and  alone,  have  been  followed  to  my  cert^dn 
knowledge  by  the  usual  confirmed  signs  and  Bymptoms  of 
pulmonary  consumption.  In  not  a  few  of  the  caaes  in  which 
this  sound  has  been  heard,  haemoptysis  had  been  recently 
present,  and  to  some  considerable  ejctent^  This  sound  has 
shown  the  same  continuity  as  the  luijt  described  one.  The 
mechanism  has  offered  the  same  difficulties  as  the  last  sound, 
but  I  have  been  disposed  t.o  believe  it  much  the  same  as  that 
of  the  humming  sound* 

A  sound  resembling  that  of  arrowroot  powder  pressed  by 
the  finger,  I  have  occasionally  heard  in  persons  in  whom 
there  were  present  aymptonia  of  phthisis ,  such  as  cough, 
shortness  of  breath,  and  wasting*  I  have  been  able  to 
ascertain  the  fact  that  the  ordinary  physical  signs  of  phthisis 
have  subsequently  occurred  in  a  few  examples  of  this  sound. 
I  have  cerbuniy  heard  it  at  the  base  of  the  lung  when  there 
have  been  unmistakable  signs  of  tubercle  at  the  apex.  It 
has  been  occasionally  associated  with  dullness  on  pereugsion, 
deficient  respiration,  and  defective  expansion.  It  has  also 
been  occasionally  heard  under  the  clavicle.  This  is  a  form  of 
dry  crepitation:  it  is  very  fine,  and  requires  some  atten- 
tion to  discover  it.  It  is  during  expiration  that  this  sound  is 
chiefly  heard.  When  it  is  heard  both  during  inspiration  and 
expiration  it  i^  loudest  and  longest,  for  the  most  part  diuing 
the  latter  act.  The  mechanism  is  different  from  that  of  the 
above  described  sounds.  It  is  evidently  the  result  of  an 
impeded  contraction  of  the  fibroiL^  tissue  of  the  air  cells. 
The  air  in  the  vesicles  ia  somewhat  impeded  in  the  exit  by 
pressure,  and  the  expelling  force  of  the  elastic  fibre  acts  in 
consequence  in  a  very  slightly  jerky  manner.  The  dry 
condition  of  the  air  cells  aeeme  to  promote  the  generation  of 
the  sound.  The  soimd  m  too  fine  to  depend  upon  pleural 
friction* 

Wool  or  tabn  tejlhiiso  sound.  —  Another  of  these  fin© 
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Bounds  which  I  have  oecasionally  beard  at  a  period  very 
early  in  the  firet  stage  of  phthisis,  and  when  the  diBeaae  could 
not  be  satisihctorily  proved  to  exist  by  the  ordinary  phygical 
signs  noted  in  preyious  page«  of  this  work,  is  a  rather  coarse 
distenaioD  sound,  occurring  at  the  latter  part  or  even  the 
terminatiou  of  a  forced  inijpiration.  The  sound  is  mich  a^ 
might  he  produced  by  the  distension  of  air-cella  more  than 
ugually  difficult  of  expansion  and  unduly  resisting.  It  has 
resembled  the  sound  produced  by  drawing  out  wool  or  yarn 
in  a  gentle  manner,  or  by  gently,  yet  with  some  force,  blowing 
into  it*  This  sound  ia  heard  chiefly  under  the  clavicle  and 
above  the  third  rib*  It  has  been  generally  associated  with 
cough,  deterioration  of  the  health,  and  has  occurred  on 
the  approach  of  the  more  certain  kinds  of  phthisical  signs. 
Slight  fine  very  localised  sibilus  has  occasionally  been  allied 
with  it  I  have  sometimes  heard  it  w^hen  the  conclusive 
dgns  of  phthisis  have  been  present,  I  regard  this  sound  as 
more  suspicious  than  the  others  just  described,  yet  I  think 
it  may  with  propriety  be  placed  in  the  same  categt^iy  with 
them,  vi^.  fiuspicioiis  signs^  or  signs  of  probable  phthisis. 

Rolling  or  hollow  shell  sound  is  another  soimd  w^hich  I 
have  occasionally  heard  developed  in  the  first  stage  of  phthisis. 
It  resembles  the  wool  or  yarn  tearing  sound  and  the  buzzing 
flound,  but  it  ia  different,  and  would  not  be  accepted  by  a  non- 
professional hearer  as  such.  It  ia  a  noisy  but  not  highly 
pitched  sound:  it  seems  to  conie  from  a  number  of  little 
spots  such  as  the  pulmonary  vesicles  or  tLTUJinal  tubules.  It 
seems  to  arise  from  the  stretching  and  inflating  of  fine  tissue 
reluctant  to  move  in  inspiration,  and  from  slow  contraction 
upon  air  so  confined  by  dense  tissue  aa  to  he  with  difficulty 
expelled.  This  sound  has  a  resounding  tone  as  if  it  were  ori- 
ginated in  tissue,  aurrouiKied  by  structure  well  supplied  with 
air*  The  aoimd  is  as  if  the  movements  causing  it  took  place 
in  a  shell,  and  it  has  sometimes  a  character  of  fijie  rolling,  as 
of  a  carriage-  It  is  pretty  uniform  throughout  inspiration 
and  expiration.  It  continues  some  little  time  after  the  conclu- 
sion of  expiration,  aa  denoted  by  the  fall  of  the  ribs,  and  is 
sometimes  maintained  throughout  the  whole  interspiratory 
period,  but  becoming  a  little  less  loud.  A  forcible  inspiration 
increases  its  loudness  and  fullneas,  but  it  ie  very  easily  detected 
in  calm  breathing-  I  have  no  doubt  w^hatever,  that  this  sound 
is  a  valuable  sign  of  phthisis  at  a  very  early  period,  but  I 
would  not  say  that  it  is  not  often  present  in  simple  conges- 
tion, and  in  other  minor  affections.  Yet  I  have  much  more 
frequently  found  it  a^ociated  w^th  phthisis  and  with  some  of 
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the  ordinary  early  signs  of  this  disease  than  othenrise-  It 
has  happened  that  1  have  had  two  specimens  of  this  sound 
lately  under  my  obseiration*  A  young  man,  valet  to  a  noble- 
man,  present^^d  it.  He  wm  wasted,  hectic,  coughing,  and 
had  some  dullness  on  percussion,  and  an  occasional  moist 
crackle  at  both  basea  and  right  axillary  region-  The 
respiration  sound  was  rolling,  shell-like,  rising  a  little  at  the 
end  of  inspiration  ;  it  waB  also  deficient.  This  character  of 
sound  was  heard  at  both  apices  and  in  the  axillary  regions, 

I  heard  the  same  sounds  in  a  young  man,  a  baker,  named 
Stephens,  He  was  pallid,  short  of  breath,  troubled  with 
cough,  and  was  wasting.  He  had  dull  percussion,  and  an 
occasional  moist  crackle  under  the  right  clavicle.  The  sound, 
rolling  in  character,  was  heard  ou  both  sides  at  the  apices, 
but  must  on  the  right,  ^^'^ith  the  differential  stethoscope 
great  deficiency  of  respiration  was  made  out  at  the  right  apex. 
This  sound  increases  in  the  second  stage  of  the  disease,  till  it 
becomes  masked  by  the  loudness  of  humid  crepitation*  The 
mechanism  of  its  production  seems  to  be  that  which  the 
hearing  of  it  suggests,  aud  which,  in  a  previous  paragraph 
has  been  already  described. 

The  above  fine  soiuids  are  by  no  means  unequivocal  signs 
of  phthisis,  for  they  are  heard  when  it  i^  impossible  for  us  to 
conclude  for  certain  that  tubercle  is  present ;  yet,  as  they  have 
been  known  to  be  followed  by  imequivoeal  signs  of  phthisis 
within  a  short  period,  and  are  often  ai^sociated  with  phthisis, 
they  may  be  regarded  as  of  value,  and  warranting  a  suspi- 
cion either  of  the  presence  or  of  the  approach  of  pulmonary 
consumption^  They  are  certainly  not  healthy  sounds.  It 
would  be  unwise,  in  the  highest  degree,  to  disregard  tie 
warning  which  these  soimds  afiford  of  the  probable  presence 
or  approach  of  tubercular  disease,  knowing,  as  we  do,  that 
phthisis,  when  present  to  that  extent  which  is  usually  at- 
tended  by  dull  percussivm,  dry  crackle,  or  bronchial  respira- 
tion, is  very  difficult  of  cure  or  of  aiTest  It  seems  most 
desirable  that  every  sign  w^bich  can  be  obtained  that  will  lead 
to  an  early  diagnosis  of  phthisis,  or  even  to  a  reasonable 
suspicion  of  it,  or,  as  it  may  be  called  under  the  circumstances, 
probal>le  phthi?iis,  should  be  made  available,  and  Jissist  us  in 
the  decision  of  a  difficult  and  most  important  question. 

Plefiul  friction  soiTND.—  In  the  first  stage  of  chronic 
phthisis,  the  pleural  friction  sound  is  rare,  more  rare  than  in 
the  second.  This  sign  consists  of  a  coarse  interrupted  sound, 
as  of  a  rough  body  moving  upon  a  soft  one,  or  of  two  rather 
roughened  Ijodies  moving  on  eat^h  other.     From  the  sound  of 
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fiilk  cloth  nujtlmg  upon  silk  cloth,  it  may  reach  to  the  sound 
of  a  rough  finger  moving  upon  the  skin,  as  listened  to  by  the 
Btethoecope-  In  my  experience  it  has  never  gone  beyond 
the  latter  character  in  roughnesjH  in  the  first  stiige,  unless 
there  was  present  old  pleuritic  exudation.  In  the  third 
Btage  of  phthisis  the  friction  sound  attains  occasionally  to  the 
coarseneBS  of  scraping  or  grating,  8uch  aa  might  be  produced 
by  moving  a  roughened  bone  over  the  skin,  but  of  thia 
mention  will  be  made  at  the  proper  time*  Friction  sound, 
in  mj  experience,  is  seldom  heard  under  the  clavicles,  and 
when  present  is  usually  discovered  at  the  inferior  dorsal  and 
lateral  regions*  I  believe  it  is  often  confounded  with  really 
lung  sounds,  for  many  so-called  friction  sounds  have  been 
associated  with  raoist  crackle.  It  is  of  little  use  as  a  sign  of 
incipient  phthisia,  but  when  present  it  is  never  to  be  dis- 
regarded, for  it  is  usually  associated  with  pleurisy  or  im- 
pending pleurisy.  Of  pleura  sounds  more  will  be  said  in  the 
discussion  of  the  later  stages  of  pulmonary  tuberculosis. 
Effusion  of  liquid  into  the  pleural  cavity  occaaioually  takes, 
giving  rise  to  abolition  of  respiration  sounds  and  to  the  pro- 
duction of  segophony ;  but  these  signs  will  be  discussed  more 
properly  at  a  later  period. 

The  crepitation  of  pneumonia  is  occasionally  heard  in  the 
first  stage  of  phthisis,  but  much  more  rarely  than  in  the 
second  and  third  stages.  In  some  few  eases  of  chronic 
phthisis  it  is  early  manifested,  but  it  ia  in  the  acute  form  of 
phthisis  that  its  early  manifestation  is  chiefly  observed.  It 
is  not  uncommon  for  the  fine  crepitation  of  pneumonia  to 
inaugurate  the  deposition  of  the  difiFused  tubercle  and  the 
tubercular  points  of  acute  phthisis. 

The  crepitation  of  pneumonia  is  the  noise  produce*!  by  the 
explosion  of  very  minute  air  vesicles  in  or  near  the  vesicles  of 
the  lung.  They  vary  from  the  size  of  a  pin  point  to  that  of 
a  millet  seed*  The  explogions  are  very  numerous  at  the  same 
time.  They  occur  with  the  inspiration  and  the  expiration^ 
but  most  with  the  inspiration.  Their  duration  eeldom 
ejceeeds  that  of  a  few  days*  This  sign  h  heard  chietly  in 
the  inferior  dorsid  and  lateral  regions*  Being  much  more  a 
sign  of  phthisis,  or  of  a  complication  of  phthisis  in  the  second 
stage,  its  full  consideration  will  be  found  in  the  description 
of  that  stage. 

A  larger  and  louder  crepitation  is  not  unfrequently  heard 
in  the  first,  stage  of  phtblais,  though  le^s  frequently  than  in 
the  second  and  third  stages.  It  is  the  sub-crepitant  rhonchus 
of  authors.    I  propose  to  call  it  medium  crepitation.     It  is 
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usimlly  dependent  upon  the  presence  of  capillary  bronchitis ; 
I  have  known  it  to  proceed  from  the  presence  of  blood  and 
sanguineous  liquid  in  hsemoptyais,  and  of  eerous  liquid  in 
persons  affected  with  anaaarea.  This  sound  has  a  larg€*r 
range  than  fine  crepitation,  being  often  heard  over  a  large 
proportion  of  one  lung.  The  explosion  of  air  vesicles  is  its 
cau^e.  These  air  vesicles  are  considerably  larger  than  the 
vesicles  of  pneumonia,  and  I  believe  have  the  si^e  of  small 
shot  or  mustard  seeds.  This  sound  is  generally  accom- 
panied with  sibilus  and  some  sonorous  rhonchus.  It  is  of 
more  lengthened  duration  than  fiue  crepitation.  When 
occnrring  with  haemoptysis  it  is  usually  of  very  short  dura- 
tioDt  When  associated  with  an  anasarcous  condition,  it  is 
usually  of  long  duration,  and  is  disposed  to  become  more 
diffused.  But  of  this  sign  more  will  be  said  under  the  second 
etage. 


CHAP.  IX, 
FiBST  stage:   auscultation — continusiL 

nxtKme  YoicAj  mm^tmiGa  inc^^^vA.  BometiiDea  redut^ed.  —  Nature  of  th^ 
nonul  UiOTaciti  Voice. ^The  thoracic  Voice  unaffcct^id  hy  Tefy  moderate' 
D^pcwilioii,— Ibtalted  Voice. — Bronchaphony.— Loui!  forcible  Voice. —  Seat 
of  lAeCMied  Voic^.— Voice  natundlj  lotid.— -Iaer»?ased  Voice  dependent  tipon 
othpT  BiieauBs,  ^^  CaTity  Voice  mistaken  for  the  loud  forcible  Voice  of 
Plithi^iifl, — Varieties  of  thoracic  Voice  in  Phtlmiii. — Differential  St^thescope* 
— MechaniBm  of  Voice, — Acoustic  Eiperiments  oa  Lungs,—  The  Bronchophonj 
of  PhtMais  and  other  Bhteaaait 

The  thoracic  voice  in  phthisis  is  an  important  element  in 
diagnosis,  and  I  shall  therefore  treat  not  only  of  this  sign  in 
reference  to  this  particular  disease,  but  make  Bome  general 
observations  on  it 

The  voice  beard  through  the  thoracic  walls  is  found  to  be 
altered  in  the  first  stage  of  phthisis,  and  this  alteration  is  ODe 
of  the  earllegt,  signs  of  the  presence  of  tubercle  of  the  lung. 
The  vesicular  niurmur  is  seldom  materially  roughened  or  di- 
vided without  the  thoracic  voice  becoming  affected,  and  thia 
alteration  becomes  more  manifest  as  the  first  stage  advances, 
m  the  deposit  of  dry  tubercle  proceeds,  as  bronchial  and 
defective  vesicular  respiration  are  established.  Up  to  this 
moment  the  thoracic  voice  is  augmented  and  unduly  distinct* 
But  when  the  deposition  and  the  consequent  consolidation 
have  proceeded  so  fax  aa  to  nearly  prevent  the  passage  of 
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air  tlirougli  the  bronchi,  greatly  to  narrow  their  calibre,  to 
render  them  comparatively  motionless  under  the  influence  of 
the  vibrations  of  the  larynx  and  triicbea,  with  tbeir  couBonat- 
ing  colnmn  of  air,  the  thoracic  voice  im  retiuced,  and  becomes 
feeble  and  indistinct, 

I  am  in  doubt  whether  in  general  the  voice  or  the  percua- 
aion  note  is  first  altered ;  but  I  am  inelined  to  t!iink  that 
after  the  vesicular  respiration  18  decidedly  affected*  the  modi- 
fication of  the  thoracic  voice  in  the  first  stage  of  phthisis.  Is 
the  next  sign  upon  which  we  may  depend.  The  alteration  in 
the  percussion  note,  I  am  disposed  to  t)e1ieve,  comes  immedi- 
ately after.  Possibly  in  many  cases  the  percussion  note  may 
be  modified  simitJtaneoiisly,  and  in  some  cases  may  be  even 
found  to  be  the  first  aensibly  modified. 

The  voice  heard  through  the  thoracic  walls,  eitlier  immedi- 
ately by  the  application  of  the  ear,  or  mediately  by  acoustic 
inatmments,  either  flexible  or  non-flexible,  is  the  laryngeal 
and  buccal  voice  c-arried  to  the  outer  walls  of  the  chest 
through  various  media.  Whenever  beard,  the  voice  must 
have  descended  from  the  mouth  and  larynx,  partly  through  the 
solid  walls  of  these  part^,  of  the  tnwheaj  and  the  bronchi,  but 
chiefly  through  the  enclosed  column  of  air,  to  the  lungs* 
The  voice  is  carried  t-o  the  chest  by  means  of  an  instrument, 
truly  a  wind  instrument,  to  the  eflSciency  of  which  it  is 
necessary  there  shall  be^  1st,  a  continuity  of  solid  materials ; 
and,  2ndly,  an  enclosed  uninterrupted  column  of  air.  If 
these  conditions  be  absent  or  impaired,  the  voice  will  not 
duly  reach  the  chest-  And  if  the  walls  of  this  living  wind 
inetnjRient  he  materially  altered,  either  by  rigid  tbickening, 
or  by  pai-tial  occlusion  by  means  of  mucus,  &c,  ;  or  if  the 
column  of  air  be  feebly  acted  upon  by  the  muscular  move- 
ments of  the  chest  and  larynx,  or  by  weak  or  impeded  vibra- 
tions of  its  containing  walls,  the  voice  will  be  but  feebly 
conveyed  to  the  parts  beneath.  If  the  column  of  air  be  great 
and  powerfully  acted  upon,  the  voice  conducted  down  will  he 
ample*  Causes  hindering  the  vibration  of  the  walls  of  the 
tubiB,  fixing  it,  and  narrowing  its  calibre,  —  such  as  tumours 
pressing  upon  it,— will  reduce  the  voice  transmitted,  and  part 
of  the  result  observed  will  be  due  hy  the  column  or  columns 
of  aif  in  the  lungs  consonating  to  a  small  extent  only. 

Without  the  enclosing  walls,  the  air  would  be  all  but  power- 
less to  carry  the  voice,  and  without  the  contained  air  the 
containing  walls  would  scarcely  at  all,  or  very  imperfectly, 
conduct  the  voice  to  the  chest  and  its  contents.  Free  nucoo* 
fined  air  is  a  very  imperfect  conductor  of  sound,  compiled 


4B 


ON    RBJJPJRATION. 


witb  an  enclosed  column  of  air,  and  a  solid  cylinder,  parfcicu- 
larly  if  flexible,  is  an  imperfect  conductor  of  sonorous  undula- 
tions compared  with  a  hulknv  one.  This  latter  fact  is  readilj 
ascertained  by  experimenting  with  cylinders  of  glass,  iron, 
wood,  or  gutta-percha*  The  air  column  then  greatly  aids  the 
solid  larj^nx  and  trachea  in  transmitting  the  voice  ;  and  again, 
the  confining  wails  of  the  trachea  and  larynx  greatly  aid  in 
the  same  office.  It  is  to  be  understood,  however,  that  tb& 
column  of  air  is  the  chief  medium  of  the  natural  thoracio 
voice. 

At  the  upper  part  of  the  sternum,  and  at  the  interscapular 
region,  the  large  divisions  of  the  trachea,  are  brought  almost 
directly  in  contact  with  the  walls  of  the  chest,  no  pulmonary 
yielding  pad  intervening,  and  the  voice  conveyed  at  once 
slightly  through  the  bronchi,  and  chiefly  through  a  large 
column  of  air,  to  the  walls  of  the  che-st,  is  transmitted  through 
them,  and  is  heard  per  the  ear  placed  upon  the  outer  surface, 
with  little  alteration.  The  voice  at  these  parts  is  weaker  in 
some  measure  and  is  slightly  dulled  by  the  intervening  solid 
materia!,  but  has  its  distinctness  preserved  almost  intact 

At  the  other  parts  of  the  chest  the  thoracic  voice  is  different* 
Conveyed  at  once  to  the  lung,  which  lies  immediately  between 
the  bronchial  tubes  and  their  contained  columns  of  air  and 
the  solid  walls  of  the  chest,  the  voice  is  there  interrupted  and 
muffled,  and  reaches  the  outer  surftice  in  a  comparatively 
indistinct  aud  humming  tone,  and  as  if  proceeding  from  alittfe 
distance. 

This  distant,  indistinct,  and  humming  voice  is  worthy  of 
careful  atudy.  It  should  be  well  impressed  upon  the  auscultfi- 
tor's  mind,  so  that  deviations  from  ita  charact-eis  may  be  at 
once  recognised  as  such.  Without  a  knowledge  of  the  stan- 
dard, how  shall  we  recognise  deviations  from  it  I 

In  health,  in  almost  all  persons,  the  voice  somewhat 
muffled  and  indistinct,  without  much  sensible  vibration  to  the 
ear  or  hand,  and  free  from  wooden-like  or  metallic-like  tone, 
is  heard  over  the  chest  with  the  exception  of  the  sternal  region, 
the  interscapular  region,  and  on  either  side  of  the  spine  down 
to  the  1 2th  dorsal  vertebra,  where  it  is  more  distinct. 

This  humming  voice  is  more  voluminous  and  loud  under 
the  right  clavicle  than  under  the  left.  The  difference  being 
obvious,  and  often  very  striking.  The  explanation  of  this 
fact  is  probably  to  he  found  in  the  larger  calibre  of  the  right 
bronchus. 

The  voice  is  better  heard  at  the  exterior  of  the  chest  the 
louder  the  individual  speaks.     The  grave  voice  is  better  con- 
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?eyed  to  the  ear  placed  upon  tlie  cheat,  than  the  trehle  voice, 
and  It  is  accompanied  with  iDore  thoracic  fremitus. 

In  some  chihlren  in  perfect  health  the  voice  is  heard  under 
the  clavicles  with  reoiarkahle  loudnej^  and  distmctnessj  nearly 
as  much  so  a^  throu^'h  the  atmosphere.  It  ia  occasiomdly 
accompanied  with  Bharp,  clear,  almost  metallic  tone,  m  if 
the  ear  were  receiving  the  sound  direct  from  a  metallic  tube 
of  the  calibre  of  half  an  inch.  The  mobility,  elasticity,  and 
thinness  of  tlie  thomeic  walk  in  children  may  explain  this 
fact,  Thci^e  parts  may,  and  doubtless  do,  accept  sound  from 
air  bodies,  such  as  ve.sicular  lung,  with  le^^B  difficulty  than 
heavier  and  thicker  materials,  such  as  the  wdls  of  the  thorax 
in  the  more  atlvanced  periods  of  life.  In  many  old  person^ 
when  the  laryngeal  voice  is  strong  and  gJ^av-e,  the  thoracic 
voice  h  very  strong.  The  comparative  rigidity  and  thickness 
of  the  bronchial  tubes  seem  to  aid  in  this  result. 

But  to  proceed  to  tlie  voice  in  phthifiis,  we  find  it  is  uni- 
versally sbited  that  it  ia  increased  in  the  iirbt  stage,  thou^Hi 
to  this  sign  various  degrees  of  value  have  been  assigned* 
Good  observers  have  regjirded  it  as  of  little  value  by  itself, 
but  BA  I  have  to  deal  more  with  those  fact^  which  I  have 
myself  observed  than  with  the  opinions  and  statements  of 
other  writers,  I  proceed  to  record  my  own  convictions. 

When  only  a  few  tubercles  are  scattered  tirougb  the  apex 
of  a  lung,  I  believe  that  no  sensible  alteration  of  the  voice 
takes  place,  even  though  rough  rt^spiration  sounds  and  Hibihint 
rhonchus  are  present-  (Jf  this  I  have  satisfied  myself  by  long 
clini^xil  observation^  and  by  many  pod-t}iorttm  exami/natio7is. 
When  the  tubercular  deposit  assumes  the  proportion  of 
about  one»foiu*th  of  tlje  entire  hulk  of  the  apex,  giving  to  it 
an  obvious  increase  of  weight,  imparts  a  degree  of  tirmness 
and  resistance  such  as  that  of  the  white  part  of  a  loaf  of  bre^ul 
two  days  after  it  ia  baked  i  when  the  secondary  and  tertiary 
bronchi,  those  varying  from  the  size  of  a  goose  to  a  crow  quill, 
are  invaded  or  compressed  to  a  considerable  extent,  eo  as  to 
reduce  the  quantity  of  air  pasaiug  to  and  fro,  and  while  the 
main  bronchi  are  uncompi'essed  so  m  to  retain  freedom  suffi- 
cient for  full  vibration,  and  the  lining  membrane  is  not 
thickened,  and  the  tubes  themselves  are  free  from  liquid,  the 
voice  wOl  generally  be  foimd  to  be  increased  in  intensity  aiid 
resonance  and  seemhifjf  pro.mmity.  This  form  of  thoracic  voice 
resembles  the  bronchial  voice  between  the  scapula?.  It  has 
l)een  compared  to  the  tracheal  voice,  but  I  think  unhappily, 
for  this  latter  has  a  cavity  character.  This  is  the  broncho- 
phony of  authors. 
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When  the  lung  has  become  m  firm  ae  the  usual  plum  pud- 
ding from  tlie  preaence  of  tubercle  atid  of  tibriti,  the  reault  of 
mflaromatory  action,  and  from  the  expukion  of  air  from  the 
vesicles  and  bronchial  tubes,  and  when  the  main  bronchus  is 
still  unimpaired  in  its  capacity  to  contain  air  and  to  vibrate, 
the  voice  will  be  strong,  ringing,  and  indistinctly  articulating, 
but  it  will  not  pai-take  of  th^  character  of  superficial  cavernous 
pectroriloqny  which  we  find  in  caHes  marked  by  the  presence  of 
superficial  large  cavities,  with  thin  membranouE  walljs,  in  the 
third  Btage  of  the  disease.  The  voice  is  more  vibratoryj  and 
sounds  as  if  it  comes  through  solid  material.  This  form  of 
phthisical  voice  is  very  common.  It  may  be  called  the  loud 
and  forcible  and  solid  voice  of  phthisis.  The  sound  certainly 
indicates  solidity*  It  often  possesses  a  metallic  quality,  and 
ihakes  the  stethoscope;  unlike  the  whispering,  articulating 
pectoriloquy  of  caverns,  it  is  lost  during  whispering. 

The  strong  vocal  resonance  is  worthy  of  most  suspicion  as 
the  associate  of  phthisis  when  it  is  confined  to  one  part  —  to 
one  apex,  lAHien  increased  vocal  resonance  of  the  right  side 
marks  the  presence  of  tubercle  there^  the  excess  over  the  left 
side  19  not  of  moderate  extent,  only  such  aA  is  usual  in  health, 
but  is  very  great.  To  be  of  any  value  as  a  sign  on  the  right 
side,  the  voice  should  be  very  great.  When  the  increase  of 
vocal  resonance  is  observed  on  the  left  side,  and  it  exceeds 
that  of  the  right  side,  we  may  be  tolerably  sure  that  dilatation 
of  the  main  bronchus  has  taken  place  as  in  sacciilating  bron- 
chitis, or  that  solidification  of  some  kind  has  become  estab- 
lished ;  and  if  there  be  much  mucous  expectoration,  clicking, 
and  dull  perciussion  sound,  it  is  extremely  probable  that  exten- 
sive tuberculisation  is  present 

The  subclavicular  regionis  are  the  earliest  seats  of  incre-ased 
thoracic  voice.  It  is  almost  invariably  manifested  on  one  side 
only  at  first  At  a  later  period  it  is  heard  at  the  scapular 
regions  and  towards  the  base. 

When  strong  vocal  resonance  has  succeeded  to  naturally 
weak  vocal  resonance,  the  suspicion  of  tubercle  is  increased* 

It  generally  happens  that  the  increased  vocal  resonance  of 
phthisis,  even  in  its  first  stage,  is  associated  with  other 
abnormal  conditions,  in  respect  of  A,  the  general  strength , 
B,  emaciation,  and  c,  other  physical  signs  t  su  that  in  at- 
taching value  to  it,  we  are  seldom  leit  to  d^  with  it  as  an 
isolated  fact 

The  intensity  of  vocal  resonance  is  often  a*^sociated  with 
conditions  altogether  unconnected  with  phthisis.  The  strength 
and  gravity  of  the  natural  voice  may  give  rise  to  it      Persons 


THOEACIC   VOICE. 


51 


with  large  and  capacious  larynx  ami  trachea  generally  afford 
great  vocal  resonance.  Thin  movable  walls  of  the  thorax  aid 
the  emission  of  the  voice,  as  already  remarked.  The  presence 
of  hepatization  of  the  base  of  the  lung  I  have  observed  to  give 
rise  to  increased  vocal  resonance  under  tbe  clavicle.  I  have 
known  empyema  attained  to  a  considerable  extent,  to  be  asso- 
ciated with  decided  increase  of  vocal  re&onance  when  it  has 
been  impoasilile  to  refer  it  to  any  other  condition  except  the 
effusion  within  the  pleural  cavity, 

TMjen  great  vocal  resonance  ii  discovered  in  the  front  part 
of  the  chesty  in  the  first  stage  of  phthids,  it  is  also  discoveretl, 
for  the  most  part^  at  the  posterior  corre^ouding  surface. 

On  the  whole,  I  am  disposed  to  attach  little  value  to  the 
thoracic  voice  as  a  means  of  determining  the  presence  of 
tubercle  In  the  early  period  of  the  first  stage  of  phthiijis.  But 
it  is  in  every  way  desirable  to  hwtv  its  conduct  in  this 
disease. 

The  voice  is  often  increaaed  beyond  what  ib  the  average 
loudness,  not  only  when  n*>  tubercle  is  present,  Imt  it  fre- 
quently happens,  that  even  in  phtbi>iis  no  increase  is  foiin<i 
until  a  late  period  of  the  first  stage.  I  believe  that  the 
increased  loudness  which  has  been  often  taken  for  that  of  the 
first  stage  of  the  disease,  has  been  In  reality  the  increa^setl 
loudness  of  the  third  stage,  when  cavities  filled  with  air, 
and  having  a  communi action  with  a  large  bronchu.^,  have 
been  present^  but  which,  from  the  absence  of  secretion, 
have  afforded  no  large  liquid  crepitation  or  gurgling  sound s- 
The  pectoriloquy  of  dry  silent  cavities,  associated  with  only 
very  Little  dullness  on  percussion,  and  little  deterioration  of 
health, — a  contingency  by  no  means  rare,— I  believe  has 
often  been  accepted  by  even  good  auseultators  for  incr^ised 
vocal  resonance  appertaining  to  the  first  8t.agea  of  the  disease- 
Of  this  I  feel  convinced,  for  at  the  ho!?pital  I  constantly 
meet  with  cases  in  which  cavities  are  present,  of  wliich 
increased  vocal  resonance,  is  for  a  time  the  chief  sign* 

The  frequency  of  the  presence  of  exalted  vocal  resonance, 
then,  in  the  first  stage  of  phthiais,  I  hold  to  be  very  consi- 
deraldy  less  than  is  maintained  by  other  physicians,  and  I 
do  so  on  these  grounds:  1,  that  I  have  failed  to  detect  it  in 
very  many  cases  of  tlie  disease,  except  in  the  latter  periods 
of  the  first  stage  ;  and,  2,  that  many  of  the  cases  in  which  it  haa 
been  observed  by  others  have  appeared  to  me  in  reality  to 
be  cases  of  phthisis  in  its  tbirdj  and  only  nominally  in  the 
first  stage. 

It  has  been  only  when  tubercle  has  been  deposited  to 
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£uch  an  extent  as  to  impart  considerable  weight  and  solidity 
to  the  lung  that  it  lias  augmented  vocal  resonance. 

From  the  preceding  observations,  it  follows  that  the 
thoracic  voice,  in  the  first  stage  of  pbthisiB,  is  found  in  differ- 
ent forms,  1st,  We  have  the  natuml  voice;  2nd,  The  bron- 
choplionic  voice,  ^dth  itB  loud  tulndar  characters ;  3rd,  The 
solid,  loud,  vibrating,  forcible,  and  often  metallic  toned  voice 
of  solid  lung  in  full  undulation  ;  4th,  The  teduced  voice  de- 
pendent upon  weak  hi.r;)^ige4il  voice,  either  natural  or  result- 
ing from  phthisical  implicatbii  of  the  lai^nx;  and,  finally, 
6tb,  The  we^k  voice  dependent  upon  great  solidification  of 
the  lung,  and  compression  or  obit terat ion  of  the  bronchial 
tubes  cutting  off  the  necasmiry  supply  of  air  in  sonorous 
undulation. 

The  natural  voice  remains  when  tubercle  is  tliinly  scat- 
tered over  the  pulmonary  structure. 

The  bronchophonic  voice  occurs  when  there  is  sufficient 
tubercle  to  impart  some  degi^ee  of  additional  weight  and  firm- 
ness to  the  lung,  when  thus  preventing  the  ordinary  dis- 
persion of  the  sound  throughout  the  lung,  the  resonance  of 
the  voice  in  the  tubes  is  increased,  and  when  this  increase 
tlirows  the  bronchial  walls  and  surrounding  pulmonary 
structure  into  moderately  increased  vibration.  This  occurs 
earlier  than  the  latter  form  of  abnormal  voice. 

The  loud,  forcible,  solid  voice  takes  place  when  the  lung 
has  become  dense,  heavy,  and  greatly  loaded  with  dry 
tubercle,  or  firm  with  fibrinous  deposit  now  contracted ;  when 
the  laryngeal  voice  is  strong*  when  the  resonance  in  the 
bronchi  is  very  great,  and  is  equal  to  the  task  of  throwing 
firm  and  heavy  lung  into  vibration.  This  is  the  successor  of 
the  last  described  abnormal  form  of  voice,  and  it  frequently 
gives  place  to  the  fifth  form — the  reduced  voice  of  com- 
pressed bronchi.  It  is  generally  confined  to  one  side ;  its 
most  common  seat  is  the  subn^lavicular,  but  it  is  commonly 
heard  in  the  axillary  and  infra-scapular  regions.  It  Id 
accompanied  with  fremitus  for  the  most  part,  and  com- 
monly suffices  to  cause  the  stethoscope  sensibly  to  vibrate, 
and  even  to  shake  the  head  of  the  auscultator.  It  is  common 
at  a  later  period  of  the  first  stage,  and  in  those  cases  of 
phthisis  that  refuse  to  proceed  to  the  second  stage.  It  is  not 
hejird  at  a  very  early  period.  I  believe  this  is  the  form  of 
thoracic  voice  that  has  brought  some  discredit  upon  ausculta- 
tion, in  so  far  as  it  has  been  taken  for  cavernous  voice.  It 
is  well  known,  that  formerly  auscultators  frequently  inferred 
the  presence  of  cavities  from  a  certain  character  of  the  voice. 
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— twm  what  is  called,  perhaps  somewhat  vaguely,  pecto- 
rilt>quy,  when,  as  revealed  aftenvards  by  past  mortem  exami- 
natiansj  none  were,  or  could  have  been,  present.  It  was 
doubtless  this  form  of  thoracic  voice  that,  mistaken  for  ca- 
verooua  voice,  gave  rise  to  this  error.  The  absence  of  gnr- 
gVing  and  of  cavernous  cracking  or  bubbling,  and  the  loss  of 
the  sign  on  whisperings  will  serve  to  dtstingiush  the  loutl 
forcible  voice  of  the  first  stage  of  phthisis  from  the  cavernous 
pectoriloqLiy  of  the  third  or  cavity  stage  of  the  disease.  This 
is  a  form  of  bronchophony  like  the  last  described  variety  of 
voice.  It  is  usual  to  find  this  sign  either  confined  to  one 
side,  or  more  developed  on  one  side  than  on  the  other. 

Heduced  thoracic  voice  is  not  uncommon  in  the  first  stage 
of  phthisis.  It  occvu-s  when  the  voice  is  naturally  weak,  or 
when  from  debility  it  becomes  so*  Reduction  of  the  voice 
occurs  by  no  means  unfrequently  when  in  consequence  of 
laryngeal  inflammation  and  ulcemtion  the  voice  loses  its 
force.  When,  from  these  causes  operating,  the  thoracic  voice 
loses  its  strength,  reduction  is  observed  to  hold  throughout 
the  chest.  In  some  examples  I  have  found  the  reductiou  to 
hold  less  in  respect  of  the  immediate  seat  of  the  disease  ;  but 
in  other  examples  again  the  reduction  has  been  mo.st  marked 
there.  Reduced  voice  occasionally  occurs  in  the  first* stiige 
of  phthisis  from  an  excessive  amount  of  consolidation,  or 
from  the  consolidation  being,  so  to  speak,  in  excess  of  the 
supply  of  air  through  bronchial  pa^ssages.  I  have  occasionally 
found  this  at  the  apex,  but  I  bave  met  with  it  much  more  fre- 
quently at  the  base  of  the  lung,  and  posteriorly.  The  vocal  un- 
dulations, descending  into  the  condensed  lung  and  compressed 
bronchi,  are  not  sufficient  in  volume  and  force  to  cause  free 
consonance  or  resonance  of  the  tubes  and  solid  parts.  It  in  in 
the  lattei*  periods  of  the  first  stage  that  we  most  frequently 
find  this  sign.  It  is  common  in  cases  which  have  been  marked 
by  pneumonia.     Full  percussion  soimd  always  attends  it* 

For  the  detection  of  differences  in  the  intensity  and  cha- 
racter of  vocal  resonance  at  two  parts  of  the  chest,  of  two 
corresponding  parts  of  the  right  and  left  side,  the  differential 
stethoscope  proves  of  great  value.  The  method  of  using  it  is 
this :— Place  the  two  cups  on  the  two  different  parts  at  the 
stime  moment ;  if  the  voice  be  materially  greater  at  one  part 
than  another,  the  ear  connected  with  that  part  seems  the 
only  one  through  which  the  observer  hears.  If  the  difference 
be  not  material,  tlien  it  is  best  to  apply  the  cups  in  suc- 
cession. As  soon  as  an  observation  has  been  niade  with 
one  ear  at  one  part,  another  observation  may  be  taken  with 
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the  other  ear  at  the  other  part.  A  very  mlBute  difference 
may  be    thus    clearly   appreciated*      The    differenoev    now 

strongly  revealed  to  the  mind,  both  in  intensity  and  in  cka^ 
racter,  may  be  entirely  overlooked  by  an  auscoltator  employ- 
ing the  comaioo  wooden  stethoscope. 

The  mechanism  of  the  iiiterations  of  the  thoracic  voice  in 
tlie  first  stnge  of  phthiaie  deserves  attention,  and  I  shall  treat 
of  it  in  a  comprehensive  manner- 
It  has  been  universally  considered  by  auscultators  that  a 
very  sufficient  and  satisfactory  solution  of  the  phenomenon  of 
increased  voice  is  obtained  by  an  increase  of  the  somid-con- 
ducting  power  of  the  lung  as  it  loses  its  vesicular  character  and 
takes  on  more  and  more  of  the  condition  of  solidity*  The  tu- 
hercnlating  lung  approaches  to  the  condition  of  a  solid  contra- 
distinguished from  a  body  enclosing  a  large  quantity  of  air ; 
and  m  it  m  an  acknowledged  fiictj  that  solids  convey  gound 
better  than  liquids  or  gaseous  bodies,  it  has  seemed  natural 
and  justifiable  to  find^  in  this  increased  density,  a  suificient 
explanation  of  the  acoustic  fact  observed* 

Laennec  was  of  opinion  that  solidified  limg  conducted 
sound  better  than  healthy  lung;  and  hia  view  received  uni- 
versal assent  \mtil  the  contrary  was  advanced  some  years  Ijack 
by  Skoda,  the  celebrated  German  auncultaton  Skoda  main- 
tained that  the  sound-conducting  property  was  reduced 
instead  of  being  increased ;  audj  therefore,  he  concluded 
that  no  alteration  in  regard  to  the  conduction  of  soimd  could 
be  held  to  solve  the  occurrence  of  increased  vocal  resonance. 
It  is  to  Dr,  JIarkbam  and  Dr.  Herbert  Davies  that  the  pro- 
fession in  this  country  are  indebted  for  the  diffusion  of  the 
knowledge  of  Skoda's  views.  Dr.  Herliert  DavieSj  in  his 
work  on  the  "Physical  Diagnosis  of  the  Diseases  of  the 
Lungs  and  Heart/'  gave  a  good  account  of  Skoda*8  views ; 
and  more  recently  Dr.  Markham  has  favoureti  the  profession 
with  a  translation  of  this  German  physician's  work.  Dr.  Her- 
bert Davies  adapts  the  greater  part  of  Skoda's  views  on  the 
thoracic  voice,  hut  declines  to  admit  that  solidified  lung 
conveys  sound  worse  than  vesicular  lun^, 

Skoda  refers  the  increased  thoracic  voice  of  phthisis,  in  its 
first  stage,  to  the  acoustic  principle  of  consouauce.  He  be- 
lieves that  the  increase  of  sound  is  due  to  refiection  of  sound 
from  abnormally  dense  bronchial  walls,  and  to  the  air  in 
the  bronchi  taking  on  m  excess  the  same  sonorous  umlula- 
tions  as  those  of  the  air  conUiined  in  the  larynx,  and  that 
the  amount  or  sum  of  sound  is  thus  increased.  Consonance 
takes  place  more  fully  in  tubes  rendered  rigid  and  surrounded 
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by  an  amoiint  of  substance  unfavourable  to  the  transmiflsion 
aud  diffusion  of  the  original  sound.  Now  this  is  what  h 
found  in  phthisis,  for  the  tubea  are  surrounded  by  condensed 
tissue  iinfavourahle  to  the  exit  and  diffusion  of  aound.  The 
sound  undulations  ore  therefore  confined* 

The  couBonance  of  the  contained  air  will  be  greatly  pro- 
moted by  these  conditiona :  a  thickened  state  of  the  lining 
membrane,  a  rigid  condition  of  the  cartilairee,  and  a  aur- 
rounding  tissue  deprived  of  air-  These  conditious  will  serve 
to  retain  and  to  reflect  sound.  It  is  right  to  observe,  how- 
ever, that  these  conditions  may  be  carried  too  far,  and,  in 
reference  to  the  a(mnd  may  be  excesisive  and  <lestim€tive 
of  iL 

To  proceed  to  describe  what  I  myself  believe  to  be  the  true 
Eohition  of  the  increased  vocal  resonance  of  phthisis  in  its  first 
stage,  a  tawk,  by  the  way,  which  I  find  greatly  more  easy  than 
detailing"  the  views  of  other  observers. 

This  ig  what  1  believe  actually  happens  when  in  the  first 
stage  of  phthisis  increased  thoracic  voice  is  observed.  The 
voice  descending  from  the  larynx  into  the  bronchial  tubes  ia 
prevented  reaching  to  the  vesicles  and  terminal  hronchi,  and 
even  the  penidtimate  bronchi,  hy  tlie  presence  of  tubercular 
matter  now  filling  them,  and  by  the  pressure  of  the  a^ljacent 
adventitioas  materials,  such  as  fibrin^  and  by  the  presence  of  a 
gi^eat  amount  of  blood  in  the  surrounding  tissue^  and  also  by 
the  mucus  and  serous  fluid  occluding  the  pasRages.  The  sono- 
rous undulations  of  the  air  are  abruptly  stopped  in  their  exit 
from  the  bronchi,  and  in  their  process  of  intimate  division  and 
of  rapid  decay.  They  are  reflected,  and  the  cavity  being  small, 
the  undulations  of  sound  are  multiplied,  the  vmlh  of  the  still 
pervious  bronchi  are  thrown  into  unwonted  vihrationsj  and 
in  fact  they  consonate.  The  result  of  all  this  is,  that  such  an 
increase  of  the  ordinary  sound  h  procured  in  the  bronchi,  that 
the  voice  is  carried  to  the  walls  of  the  chest  in  a  materially 
intensified  amount 

That  increased  sound  in  pipes  or  vessels  is  procured  through 
consonance  or  resonance^  hy  dealing  with  them  so  as  to  retain 
the  sonorous  undidations  of  this  contained  air,  may  be  satis- 
factorily proved  and  illustrated  by  the  following  experiments. 

A.  Sound  a  hell  by  drawing  a  violin  how  gently  and  slowly 
across  its  edge  so  as  to  obtain  Hh  lower  or  graver  notes ;  place 
a  cylinder  of  wood  or  pasteboard,  open  at  both  ends,  about  a 
foot  in  dianaeter  and  a  foot  and  a  half  long,  before  the  sound- 
ing hell  so  that  it  shall  receive  the  sonorous  undulations  of  the 
bell ;  now  suddenly  close  the  further  end  of  the  cylinder.  The 

£  4 


50 


ON    BEsrillATION* 


moment  the  cylinder  is  closed  a  very  great  increase  of  sound 
is  procured,  for  tbe  box  conaonates  under  the  iufluenee  ot  the 
Bouorous  uudulations  arrested  in  their  exit  from  the  cylinder, 
A  box  already  cK>s*:!d  at  its  further  extremity  suddenly  nmde 
to  approach  the  bell  answers  welL 

B,  Souud  a  boy's  comuioo  tin  pipe  or  flute,  now  much  in 
use  as  a  child's  plajibing  ;  sound  again  with  most  of  the  open* 
inga  closed.  The  eecond  soimd  is  much  louder,  and  the 
Tibratiojis  of  the  pipe  are  increased  sensibly  to  the  touchy 

C,  Take  a  glass  shade,  hold  it  in  the  air  aud  apply  to  its 
closed  eud  a  musical  box ;  now  close  the  open  end  of  the  shade 
by  placing  it  lightly  on  a  table,  or  by  any  other  means :  the 
BOimd  has  now  become  intensified,  and  tbe  vibrations  of  the 
glass  are  made  more  manifest  to  the  hands.  The  iucre-ase  of 
tbe  souud  is  furt^her  a^scertained  by  placing  the  ear  in  imme- 
diate contact  with  the  glasg  shade, 

D,  The  increase  of  sound  in  a  cavity  may  be  again  exhibited 
by  preventing  the  diffusion  of  the  sonorous  imduJations  of  the 
air  in  this  manner  :^ — Take  a  bag  of  india-rubber  or  a  bladder, 
some  four  inches  long  and  some  two  inches  broad  :  fit  into  one 
end  a  piece  of  india-rubber  tube  a  quarter  of  an  inch  in 
diameter  and  a  foot  long ;  adapt  to  the  free  extremity  of  the 
tube  a  mouth  piece  of  wood,  such  as  the  object  piece  of  a 
BtethoBCope ;  speak  into  tbe  tube,  and,  by  means  of  a  flexible 
stethoscope  placed  upon  tbe  bag,  listen  to  tbe  sounds  conveyed 
to  it.  Now  contract  the  dimensions  of  the  bag  by  pressing 
ivith  the  fingers,  or  by  folding  up  the  side  or  fiu^ther  extremity^ 
and  the  voice  sounds  will  he  tbund  to  be  materially  augmenteth 
The  resonance  is  increased  in  proportion  as  the  diffusion  of  the 
sound  up  to  a  certain  point  is  prevented,  the  entrance  remain- 
ing the  same. 

But  the  presence  of  increa;sed  resonance  of  the  bronchi,  air, 
and  lung  in  the  first  stage  of  plithisis,  as  described,  is  not  the 
only  cause  of  the  increased  voice  at  the  sm^face  of  the  thorax. 
Another  acoustic  principle  comes  into  play,  and  materially 
aids  the  result.  This,  I  believe,  has  not  previously  been 
noticed  in  thoracic  acoustics.  It  h^  been  ascertained  by  ex- 
peri  men  t,  that  sounds  are  better  communicated  to  solid  botliesj 
»uch  as  the  walls  of  the  chest,  by  solid  than  by  aerift>rra  bodies 
Now,  a  tuberculated  lung  is  a  solid  body  compared  with  vesi- 
cular lung,  which  may  be  regarded  as  an  almost  aeriform  body, 
and  it  might  at  once  be  inferred  that  the  first  would  be  more 
likely  to  convey  sounds,  or  to  impart,  them  to  a  solid  body, 
than  vesicular  healthy  lung  wouhl  do, 

1  have  found  by  actual  experiment  that  veaicular  lung,  in  a 
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State  of  sonorous  undulation^  tranflmits  soimd  worse  to  a  solid 
wooden  stethoacope  than  to  a  flexible  air  stethoscope,  while  on 
the  contrary  a  piece  of  hard  boiled  beef  transmits  sound  much 
better  to  a  solid  wooden  stethoscope  than  to  a  flexible  air  one. 
I  have  also  found  that  liver  and  vesicular  hing  have  the  same 
sounds  conducted  difi'ereotly  through  the  brea^jt  of  a  sheep  and 
a  wooden  stethoscope.  The  liver  experiment  results  in  most 
sound* 

Thus  it  WDuld  appear  that  the  acoustic  advantage  of  in- 
creased  resonance  in  the  case  of  lung  solidified  by  means  of 
tuberclej  is  aided  in  producing  increaaerl  thoracic  voice  by  the 
principle  that  one  solid  body  transmits  sound  l>etter  to  another 
than  an  iieriform  body  transmita  it  to  a  solid  body*  Number- 
less experiments  have  satisfied  me  that  the  momentum  or 
force  of  a  body  in  sonorous  undulation  must  bear  a  certain 
ratio  to  the  weight  or  resistance  or  inertia  of  the  body  to 
which  it  is  to  transmit  its  imdulations;  i,e,  that  a  solid  }>ody 
requires  a  greater  force  thim  a  lit|uid  one,  and  a  liquid  one  a 
greater  force  than  an  aeriform  one.  In  this  way  the  greater 
power  over  the  walla  of  the  chest  exercised  by  solid  lung,  com- 
pared with  vesicular  lung,  contributes  to  the  observed  increase 
of  thoracic  voice. 

For  analogous  pheuomena,  let  us  make  a  few  experiment*^. 
L  Place  the  end  of  a  wooden  rod  successively  upon  two  bagn, 
one  filled  with  air  and  another  filled  with  water,  and  we  shall 
find  that  more  sound  is  conveyed  when  the  rod  is  placed  ujkju 
water  than  when  placed  upon  air.  2.  Place  two  rmls^  one  of 
wood  and  another  of  irouj  iu  water  in  a  state  of  sonorous  un- 
dulation, and  we  shall  perceive  that  more  sound  is  convoyttl 
through  the  wootlen  rod  than  through  the  iron  one.  In  the 
first  experiment  tlie  water  has  more  momentum  than  the  air, 
and  in  the  second  the  iron  having  a  weight  atid  rei^istance 
too  great  in  proporti^m  to  the  monicutum  of  the  water,  tlie 
sound  is  only  imperfectly  tfiken  up  by  it  and  transmitted  to 
the  ear.  Furtlier,  if  in  the  case  of  the  water  we  experiment 
with  wood  and  with  a  lighter  conductor,  viz.  air  in  an  india- 
rubber  tube,  we  have  a  still  more  remarkable  result,  for  the 
air  in  the  tube  having  less  resistance  than  the  woodj  and  the 
momentum  of  the  water  being  only  moderate,  the  sound  is 
much  better  communicated  than  liy  the  wood,  Uut  l^e  tliis 
explanation  true  or  erroneous,  the  acoustic  fact  remains  un- 
altered. 

It  has  been  said  at  a  previous  part  of  this  article,  that 
great  thoracic  reson.^mce  is  occasionally  preseut  when  there  is 
no  consolidation  of  the  limg,  and  this  happens  when  the  voice 
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is  fjmTe  and  farcible,  and  when  the  bronchial  passages  are 
imtisually  hirge^  either  from  natural  conformation^  or  firom 
dilatation  from  disease.     On  the  other  hand,  it  fre<|uentlj 
happens  that  that  anaonnt  of  consolidation  from  tubercle  is 
present  in  phthisis  in  ite  first  stage,  which  might  lie  supposed 
would  be  adculatedto  increase  tubular  resonance  wnthout  tbia 
phenomenon  being  observed.    In  fa^^,  I  have  not  imfrequently 
found  in  the  first  stage  that  the  thoracic  voice  was  reduced. 
Tbift  absence  of  increased  thoracic  voice,  and  this  reduction 
bt^ow  the  natural  standard,  when,  from  surrounding  sound,* 
obstructing  tubercle,  and  other  material  ^  the  contrary  mighl  < 
be    expected,  are  found   to  depend   on   various  oonditionsi. 
One*  and  a  not  infrequent  one,  is  a  certain  weakness  of  voice 
depending  upon  incipient  disease  of  the  lar jux*     The  voice 
ie  low,  occasionally  ratlier  high  in  pitchy  cracke<i  and  irregn- 
laTj  occasionally  husky  or  hoarse,  sometimes  iiiUing  as  low  aa' 
a  whisper.     This,  though  not  so  frequent  in  the  first  stage  of 
phthisis  as  in  the  second,  and  still  less  so  than  in  the  third 
Btage,  is   by  no  means  irn usual.     It  depends   upon    a  dry^i 
swollen,  partially  occluded  state  of  the  lar^^nx  and  the  rimaj 
glottidis,  and  a  somewhat  rigid  condition  of  the  vocal  chords* ' 
This  again  depends  upon  chronic  inflaramatiou  spreading  up 
Irom  the  seat  of  the  tubercle,  and  occasionally  resulting  frora 
the  paj?sage  through  this  canal  of  acrid  secretions  from  the 
diseasefi  part^     The  vocal  sounds  are  ill  formed* 

The  volume  of  air  originally  thrown  into  vibration  is  smaU, 
and  consequently  the  undulations  transmitted  to  the  bronchi 
are  feeble^  and  incapable,  even  with  all  the  reflection  and 
closing  in  of  which  they  are  the  subject,  of  that  amount  of 
resonance  sufficient  t^  throw  the  bronchial  walls  and  the 
solid  lung  into  sonorous  motion  sufficient  to  produce  aug- 
mented thoracic  voice. 

Another  cause  which  occasionally  prevents  that  amount  of 
resonance  sufficient  to  produce  augmented  thoracic  voice,  is 
the  presence  of  a  gveat  amount  of  tubercle,  compressing  the 
bronchi,  and  completely  nullifying  in  this  way  the  reso- 
nance of  the  air  in  the  tubes.  The  tubes  are  so  compressed 
that  they  refuse  to  vibrate  in  unison  with  the  contained  uir. 
This  occurs  in  those  cases  in  which  the  lung  becomes  very 
dense,  heavy,  and  occasionally  augmented  in  size.  Though 
thiB  is  a  frequent  cause  of  non-augmentation  of  thoracic  voice, 
and  even  of  unduly  weak  thoracic  voice,  it  is  less  frequently 
thus  in  operation  than  fibrinous  and  cancerous  deposits. 
These  latter  materials  prove  more  obstructive  of  the  lai^ger  j 
idr  passages  than  mere  ordinary  tubercle. 
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Another  condition  which  counteracts  the  tendency  of  simple 
tubercular  deposit  of  moderate  extent  to  produce  mcrea^ed 
thoracic  voice,  ia  the  presence  of  liquid,  such  as  thin  mucus, 
l)kKn:l,  or  purulent  secretion  in  the  bronchi-  Thif?  .serves  very 
effectually  to  reduce  thoracic  voice,  Unleas  the  uudulations  of 
the  air  br^Jt  down  the  partitions  of  liquid,  the  voice  is  inter- 
rupted. Would  we  a^scertain  by  experiment  liow  much  sound 
transmitted  by  air  through  an  air  tube,  w  impeded  by  the 
presence  of  even  a  very  little  liquid,  let  \ib  place  even  ao 
small  a  quantity  as  one  drop  of  water  in  an  indianibber 
hearing  tube*  or  a  flexible  stethoscope,  so  that  at  some  one 
very  little  spot  the  entire  calibre  of  the  tube  may  be  occupied 
by  it,  and  we  shall  find  that  sounds  previously  befwd  in  force, 
are  now  he^rd  very  feebly  and  iuilistinctly;  We  can  thus 
understand  how  it  is  that^  in  plithisii?,  the  thoracic  voice  may 
now  be  augmentetl  and  now  reduced,  ITie  liquid  comes  and 
goes. 

Before  concluding  mj  obeervations  on  the  mechani'sm  of 
the  alteratiuuB  in  the  thoracic  voice  of  the  first  stage  of 
plithisis,  1  am  desirous  of  adding  the  resulta  of  niy  experi- 
ments upon  the  comparative  sound-conducting  properties  of 
natural  Um^,  and  lung  abnormally  altered  in  density. 

The  amount  of  sound-couducting  power  of  the  lung  is  of 

E itself  not  sufficient  to  explain  the  greater  or  leaser  degree  of 
thoracic  voice-  Conduction,  although  an  element  in  the  pro- 
ceasj  IS  not  the  only  one.  The  amount  of  the  sound  that  is  to 
be  operated  upon  by  conduction  is  to  be  cons^idered,  and  we 
have  already  found  that  the  condition  of  the  lungs  and  the 
bronchial  passages  i^  very  operative  in  this  respect*  Tlie 
consonance  due  to  increased  density  of  the  lung  greatly  in* 
crea«ea  the  amount  of  sound  that  may  be  conducted- 

If  we  have  an  absolute  increase  of  sound  by  means  of  con- 
s*^)nrmce,  we  may  have  an  increase  of  thoracic  voice,  although 
the  conducting  power  of  the  lung  remains  the  same.  The 
al>solute  increase  of  sound  is  a  great  element  in  the  increased 
thoracic  voice. 

From  numerous  experiments  which  I  have  matle,  I  have 
gatistied  myself  of  several  facts  much  in  accordance  with  the 
statements  of  8koda, 

Sounds  communicated  from  solid  bodiesj  such  as  a  watch, 
or  a  ta!jle  in  sonorous  undulations  from  contact  with  a  tun- 
ing fork  or  a  musical  lx3x,  to  bealtby  vesicular  lung,  are  well 
conducted  totlie  ear  directly  applied  to  it;  not  in  an  inferior 
degree  than  when  solid  tuberculated  lung  and  cancer  Imig  are 
employed. 
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When  air  stethoscopea,  such  aa  my  differential  Methosoope, 
are  employed,  vesiadar  lung  tranmiita  sound  from  solid 
bodies  much  better  than  wben  the  solid  stethoscope  is  the 
hearing  inBtniment  in  use. 

When  the  instrument  employed  is  the  solid  wooden  stetho- 
seopCj  solidified  Umg  transmits  Bound  rather  better  than  the 
air  stethoscope. 

Very  dense,  tough  lung,  such  as  cancer  limg,  transmits 
*  eound  even  to  a  wocjden  stethoscope  less  perfectly  than  lung 
having  a  little  air  contained  within  it  This  fact  colucides 
perfectly  with  what  we  have  stated  as  to  the  superiority  of 
hollow  wood  over  solid  and  hard  wood.  It  also  corresponds 
with  the  fact  which  I  have  ascertained,  that  dense  bodies 
pierced  witli  holes  conduct  souud  better  than  when  entire ; 
and  also  with  tlie  fact  that  freedom  for  motion  is  promotive  of 
the  same  result* 

Tjung  in  a  state  of  high  emphysema  conducts  sound  Ixith 
to  the  wooden  and  the  air  stethoscope  worse  than  healthy 
vesicular  lung.  This  corresponds  with  the  principle  that 
gasiform  bodies  have  little  momentum,  and  traminit  sound 
with  comparative  difficulty  to  solid  bodies. 

On  the  wholei  I  regard  the  varyiog  degrees  of  sound-con- 
ducting power  in  the  moderate  alterations  of  the  limg,  in 
respect  of  density,  as  little  operative  in  the  moditications  of 
the  thoracic  voice  which  we  observe  in  the  first  st^rge  of 
phthisis,  I  agree  with  Skoda  that  it  is  to  consonance,  due  to 
the  unwonted  retention  of  the  eonorous  undtdaHons  of  the 
laryngeal  voice,  that  moat  of  the  result  is  to  be  attributed. 

The  bronchophony  of  phtbisis,  in  lU  first  stagej  most  be 
distinguiBhetl  from  sounds  bearing  a  close  resemblance  to  it, 
almost  identical  with  it,  and  which  are  he^ird  in  very  differ- 
ent morbid  conditions  of  the  lung  and  bronchial  tubes, 

A,  The  bronchophony  of  phthisis  is  liable  to  be  mistaken 
for  the  same  sound  in  hepatisation,  M'hen  this  sign  occurs  in 
conjunction  with  recent  bepatis^ition,  we  have  the  remains  of 
small  moist  crepitation,  and  when  associated  with  old  hepa- 
tization, the  absence  of  respiration  is  great  compared  with 
the  diminution  in  phthisis  in  its  first  stage.  In  hepatisation 
the  advent  of  disease  is  Buddeu  compared  with  phthisis;  tlie 
acute  symptoms  have  been  sharper  and  have  been  of  t^horter 
duration*  kitting  iu  general  only  a  few  days,  and  have  em- 
braced pain,  shortness  of  breath,  glutinous  transparent,  almost 
colourless,  or  very  slightly  rusty-coloured  sputum*  The 
seat,  of  bronchophony  in  bepatisation  is  commonly  different 
from  that   of  phthii?is.     While  it  is    found  iu  the  .^ub-cla- 
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vicular  regions  in  plithids  most  commonlyj  in  hepatlsation 
it  is  almost  invariably  found  at  the  scapular  aud  infra-scapu- 
lar regions, 

B.  The  bronchophony  of  phthisis  may  he  mistaken  for 
the  bronchophony  of  dilated  bronchi  in  chronic  bronchitis. 
But  this  signj  tho  a^ssociate  of  chronic  Ijronchitis,  is  usually 
accompanied  with  percn^sion  that  h  rei30iiant,  clear,  and  of 
long  duratiou*  The  sibilua,  the  snoring  and  cooing  bruits, 
both  with  inspiration  and  expiration,  attend  bronchitis,  and 
comparatively  rarely  phthisie.  Tlte  seat  of  bronchophony, 
the  a^ssociate  of  bronchitis,  is  more  general  than  that  of 
phthisis ;  it  is  commonly  found  on  both  sides  of  the  chest. 
It  is  more  generally  heard  at  the  angle  of  the  scapula  than 
in  phthisis*  I  have  generally  remarked  that  the  thoracic 
voice  of  bronchitis  becomes  more  superficial  than  that  of 
phtliisis  in  its  first  stage,  both  at  the  anterior  and  snperior 
part£  of  the  chest,  and  below  the  angles  of  the  scapula,  and 
that  it  is  less  strong,  accompanied  by  less  vibration  uf  the 
wooden  stetlioscope. 

C*  The  bronchophony  of  phthisis  is  to  be  distinguished 
from  the  pectoriloquy  proceeding  from  a  cavity.  The  pec- 
toriloquy of  a  cavity  usually  presents  characters  in  itself 
which  serve  to  distinguish  it  from  the  former  sign.  The 
voice  is  nsually  clear^  distinct,  and  the  letters  of  each  word 
seem  to  be  distinctly  articulated^  and  so  conveyed  into  the 
ear  of  the  hearer.  When  the  cavity  is  large>  the  voice  is,  as 
it  were,  puffed  by  a  large  volmne  of  air  into  the  ear ;  the 
air  seems  to  pass  into  the  ear,  and  without  much  forcible 
vibration  of  tlje  wooden  stethoscope,  unless  the  voice  be  very 
powerful.  Whispered  voice  is  heard  with  the  same  charac- 
terfi.  If  moist,  the  ca\^ty  presents  large  gurgliugs.  If  dry, 
a  crack  of  a  resounding  or  metallic  character  is  occasionally 
lieard  as  a  bubble  bursts  in  the  interior.  Blowing  bruits,  m 
of  air  entering  or  escaping  from  a  chamber  by  means  of  a 
bronchial  tube,  narrow  or  rough,  are  occasionally  heard. 
These  blowing  sounds  chiefly  bold  during  expiration* 
Then  "sawing  and  creaking"  bruits,  as  if  coming  from 
a  cavity,  are  likewise  heard.  These  signs  ser^^e  to  dis- 
tinguish, with  much  facility,  the  thoracic  voice  of  a  large 
cavity  from  that  of  phthisis  in  its  first  stage.  The  tho- 
rjicic  voice,  proceeding 'frotn  a  small  cavity  covered  l»y  con- 
solidated tubercular  lung,  is  more  difficult  to  distinguish 
from  the  thoracic  voice  of  the  first  stage  of  phthisis.  Yet* 
with  attention,  this  may  usually  l>e  done.  The  voice,  if  the 
cavity  be  simall^  is  visually  accompanied  with  more  vibration 
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of  the  stethoscope  than  that  of  large  cavitieSj  and  therefore 
more  cloi5ely  resembbs  the  voice  of  early  phthisis-  But  it  is 
commonly  accompanied,  if  not  by  gurgling,  by  large  liquid 
crepitation,  wliich  we  never  have  in  phthisis  in  its  first,  stage, 
unless  complicated  with  a  very  iinnsiial  amount  of  bronchitis 
and  bronchial  secretion-  The  dullness  of  percussion,  when 
we  have  small  cftvitiee,  not  in  the  first  days  of  their  ejciatence, 
with  superincumbent  lung,  is  generally  decideti^  and  there 
is  a  depression  of  the  chest,  and  also  a  deficiency  of  motion, 
not  commonly  found  in  phthisis  with  mere  cnide  tubercle, 

D.  We  have  the  thoracic  voice,  called  bronchophony,  in 
cedema  of  the  lungs;  but  the  seat  of  this  is  the  infra-scapular 
and  inferior  dorsaJ  regions.  It  is  always  accompanied  with 
large  liquid  crepitation,  and  the  percussion  note  at  the  an- 
terior and  superior  thoi-acic  regions  is  not  abnormally  dulb 
The  absence  of  phthisical  sputa,  and  the  presence  of  unusual 
dyspncBa,  without  great  emaciation,  are  remarked  in  oedema, 

E.  The  sarae  thoracic  voice  m  occasionally  heard  under  the 
clavicle  in  cases  of  empyema  as  occurs  in  the  first  stage  of 
phthisis  J  but  no  difficulty  attends  the  diagnosis,  as  the 
percussion  in  the  former  disease  is  generally  clear  below  the 
clavicles,  and  exceedingly  dull,  or  ahaolutely  so,  below  the 
scapula.  The  respiration  sounds  are  exceedingly  feeble  and 
distant,  if  heard  at  all  at  the  base  of  the  affected  side,  and 
the  vocal  fremitus  is  entirely  absent  below  in  examples  of 
empyema  attended  with  the  hronchophonic  voice, 

F.  The  hronchophonic  sign  of  phthisis  is  occasionally 
simulated  in  examples  of  tumour  in  the  thorax.  Aneurism  of 
the  commencing  aorta,  when  it  compresses  the  bronchi  near 
the  bifurcation,  is  occasionally  attended  with  considerable  in- 
crease of  voice  and  fremitus  :  but  the  pulsation,  the  murmurs, 
the  disordered  impulse,  the  great  dyspnoea,  and  the  dropsy,  and 
the  comparatively  advanced  age  of  the  patient,  will  genemlly 
serve  as  the  grounds  for  an  easy  and  decisive  diagnosis.  Medi- 
astinal tumours  pressing  upon  the  bronchi  give  rise  in  the  same 
way  to  bronchophony  in  the  sub-clavicular  regions.  The 
voice  is  increased  above  and  reduced  below  the  spot  of  com- 
pression. Dullness  of  percussion  at  the  sternum,  difficulty  of 
breathing,  loud  blowing  tubular  respiration  sounds,  occasional 
prominence,  and  the  presence  of  signs  of  pressure  on  the 
great  vessels  and  on  the  oesophagus  and  bronchi,  serve  to 
distinguish  the  bronchophony  arising  from  these  causes  from 
the  laterally  diSused  bronchophony  of  the  first  stage  of 
phthisis. 


TuciL  Fstmirs. 
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Fremitus*— The  freinitus  or  Tilumtioii  of  the  tlioractc  wMs 
under  the  influejice  of  t)ie  roic^  a#  learnt  by  the  touch  aud 
bj  the  woodpn  stethijt^KMipe,  U  materiallj  ^tered  in  phthisiiK, 
and  in  its  first  stfi^t  though  petii^e  to  a  leai  extent  than  in 
the  other  three  stages.  Fc»r  the  raoet  part  the  alteration  is  one 
of  increase ;  but  it  not  tmfrequen tlj  occurs,  as  my  experience 
haa  tatight  me,  that  the  change  is  one  of  decreaae  or  diminution. 
No  sensible  altertttion  of  the  vocal  fremitus  is  perceived  iu 
phthiBia,  until  a  very  couKideral  »le  amount  of  tubercular  de- 
posit haii  taken  place.  The  deposit  must  be  of  that  extent 
that  Trill  miflSoe  to  produce  increased  vocal  resonance,  and  to 
give  a  sensible  increase  to  the  weight  and  resistance  of  the 
diseased  lung.  I  should  be  dispoeed  to  say,  in  the  absence  of 
precise  sctml  oWrvations  and  experiment^  that  the  vocal  re- 
sonance is  usually  more  early  tncreafied  to  a  sensible  and 
reliable  extent  than  the  vocal  fremitus.  I  believe  a  smaller 
amount  of  deposit  mil  produce  increased  vocal  resonance 
than  wiU  suffice  to  cause  a  sensible  increase  of  vocal  fremi- 
tus^ But  as  soon  as  vocal  resonance  is  materially  increased, 
it  usually  happens  that  the  vocal  fremitus  begins  to  aug- 
ment, and  in  most  examples  of  disease,  though  not  in  all, 
these  two  phenomena,  vi^.  incr^tsed  vocal  resonance  and  in- 
creased Tocal  fremitua,  are  found  to  be  associated.  The  in- 
creased resonance  of  the  air  in  the  bronchial  passages  causes 
the  lung  to  vibrate,  aud  the  vibrations  of  the  lung  are  com- 
municated to  the  ribs,  the  iatercostal  muscles,  and  the  superin- 
cumbent soft  parts,  sufficiently  to  be  perceived  by  the  hand, 
or  to  be  conveyed  to  the  concha  of  the  ear  and  the  side  of  the 
head  by  means  of  the  solid  stethoscope.  Absolutely  increased 
and  comparatively  full  vocal  fremitus  is  frequently  found 
upon  the  Iiealthy  side  of  the  chest,  when  the  other  side  is  very 
conmderably  advanced  ir  tubercular  disease*  ^\'hen  by  means 
of  great  and  bronchi-compressing  deposit,  aa  well  an  by  exten- 
sive expectoration  of  lung  tissue  and  the  free  contraction  of 
the  walls  of  cavities,  and  of  the  surrounding  structure,  gene- 
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rally  associated  with  marked  depression  of  the  nlm  and  inter- 
BpaeeSj  the  respiratory  acts  are  almoyt.  obliterated^  the  freudtiis 
of  the  opposite  aide  becomes  exalt^j  as  does  al^  the  function 
of  respiration,  Ou  the  unhealthy  side,  when  the  diseased  mam 
ig  little  penetrated  hy  air,  the  vocal  fremituB  m  reduced,  and 
that  on  the  healthy  gide  heconies  so  great  as  to  form  a  striking 
contrast  to  the  other.  The  reasou  appeju-s  to  be  thin;  the 
sonorous  undtilations  descending  from  the  larynx  being  inter- 
rupted on  the  unhealthy  side  by  partial  or  even  great  occlu- 
Bion  of  the  tuhea,  they  are  transmitted  in  preternatiaral  force 
to  the  tubes  still  pervious^  and  these  are  situated  on  the 
healthy  side  of  the  chest. 

It  is  particularly  necessary  that,  in  dealing  with  increa^^ed 
vocal  fremitufl  as  a  sign  of  phthisis,  we  should  be  sensible  of 
this  fact.  The  comparatively  inexperienced  auacnltator  is 
liable  to  he  led  into  error,  and  to  conclude  that  the  reallj 
sound  iung — the  seat  of  increased  fremitus, ^is  the  unhealthy 
one,  and  that  the  diseased  one,  far  advanced  in  the  morbid 
procesj^es,  is  the  sound  part* 

It  has  freciuentJy  occurred  to  me  to  fintU  in  caisea  of  advanced 
phthisis  marked  by  great  consolidation  of  one  lung,  increasied 
vocal  fremitus  on  the  healthy  side,  and  great  deficiency  on  the 
uo healthy  one. 

Increa-sed  vocal  fremitus!  is  not  always  associated  with  in- 
creitsed  thoracic  voice,  and  this  is  easy  of  explanation :  a 
sound  may  he  so  faint  and  weak  as  to  he  inaudible,  and  yet 
be  attended  with  motion  or  vibration  perfectly  sensible  to  the 
touch.  Vibratory  movements  may  be  considerable  in  extent, 
and  yet  be  too  slow  to  emit  sound-  The  vibration  of  a  body 
must  have  a  certain  rapidity  of  succession  to  be  attended  with 
audible  sounds,  Mr.  \\lieatstone  has  contributed  to  this  sul)- 
ject*  He  invented  an  instrument  by  which  the  number  of  its 
vibrations  may  be  meaisured,  "WTien  a  number  of  vibrationH, 
32  in  a  second,  is  produced,  no  soimd  is  heard,  hut  when  they 
exceed  this  number,  sound  is  rendered  aiidible,  until  they 
exceed  8,200  in  a  second,  when  sound  is  no  longer  perceivech 
A  very  marked  illustration  of  the  principle  that  movements  of 
the  air  originally  attended  with  sound  may  be  continued 
longer  than  sound,  is  found  in  the  fact  that  great  explosions 
of  gunpowder  liave  produced  violent  oscillations  of  the  atmo- 
sphere at  a  gi-eat  distance,  sufficient  to  shake  doors  and 
windows,  when  none  of  the  explosion  sound  couM  be  heard. 

The  best  method  of  ascertaining  the  vocal  fremitus  is  to 
place  the  palm  of  the  hands  over  the  part  to  be  examined, 
and  to  direct  the  patient  to  articulate  a  few  words  in  a  loud 
tone,  and  slowly.     The  absolute  characters  of  the  fremitus 
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should  be  taken  at  one  part  firsts  and  then  at  another.  After 
this  is  done,  the  comparative  force,  *ic.  ia  to  be  judged  of  by 
placing  botli  hands  at  the  same  moment  respectively  on 
the  parta  that  are  to  be  compared.  A  very  good  comparison 
U^  however,  secured  by  successive  single  examinations,  either 
with  one  or  both  hands*  If  both  lie  employed,  this  is  to  be 
done  by  applying  one  hand  after  the  other.  The  hand  Is  to 
be  laid  gently  upon  the  chest..  The  fremitus  of  the  whole 
chest)  Le.  of  every  part  of  it,  should  be  taken. 


CHAP,  XI. 
FIRST  STAGE — cmUitnued, 

VNtsamiorL — DuUness  later  than  AuscnltatoTy  Signa^ — Preludes  to  Didlneaa. — 
Defieieocj  of  Air  CbRracter^Reducetl  Lfitidnetitt,— -Iteducwl  DuralioD, — Re- 
duc*?<l  Areii  of  Vibrtiti<iD.^l>tillnijss  mcludcs  thes*?  AUcrutions. — Adtiesiona 
ca,use  BuJliieaR, — Botioniile  of  DtillDe.^. — AmouDt  cjf  Deposit  in  Reluf  ion  to 
DuUnetti. — Se&ta  of  reduced  Air  Sound  ^Dullness  in  rew^ct  of  one  or  both 
Sidest — Th«  mope  neaoDaot  Side  oocaslonallj  the  diBeased  Side.— Alisobtjj  ajid 
cftmpnrtitive  CharaeteM. — DolliiBEig  in  Health;  it»  Oaiueja.— Diagnofiis  of 
hr-althy  ;n]«l  uiih^silthy  Dnlbes*.  — DuJlneMof  ?hthi*Lfl  mujpked, ^Diagnosis  of 
Dullness  (*f  Fhthiiiisi  and  of  othiar  Diaeiwca- — Vnrieties  of  idtei^d  Percussion 
Sotmd — Wooden  Dullness^ — ^Aboolutc  Dullness, — Qu&9i«cnciked  Pot  Sound. 

pERcrsBioN  of  the  chest  is  a  valuable  and  easily  employed  test 
of  the  presence  of  pulmonary  consumption.  Its  revelations 
are  of  immense  value ;  but  long  before  these  can  he  procured 
in  a  reliable  form,  auscultation  has  rendered  most  important 
services.  In  nearly  every  example  of  phthisis  in  its  first 
stage,  alterations  in  the  character,  in  tlxa  extent,  the  force,  and 
the  rhythm  of  the  respiratory  souuds  have  been  observed j  and  in 
many  cases  adventitious  sounds  have  been  heard,  sufficient  to 
afford  a  very  strong  presumption  of  the  presence  of  tubercle, 
before  the  sound  of  the  chest  on  percussion  has  assumed  a 
character  decidedly  suggestive  of  tubercle*  Auscultation  being 
the  first  and  early  deponent^  percussion  is  the  second  and  not 
tardy  witness  in  phthisis.  Auscultation  supplies  the  first 
tidings;  but  altered  percussion,  secondary  evidence  of  the 
highest  value. 

In  the  very  commencement  of  phthisis,  when  it  is  most 
important  in  many  points  of  view  tliat  the  presence  of  tuber- 
cle should  be  indic^ited  to  the  mind,  percussion,  as  a  test, 
comes  later  than  auscultation,  and  is  therefore  of  greatly  less 
value.     From  my  own  experience  I  would  say  that  I  have 
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Bever  perceived  what  I  shall  here  designate  as  plitbiaical  per- 
cussion without  findiog,  at  the  same  time,  in  a  more  or  less 
manifest  form,  the  auscultatory  signs  of  the  game  disease; 
while  it  baa  coDstantly  happt^ned  to  me  to  find  the  altered 
characters  of  respiration  souade  ear!j  in  the  di^aae,  without 
diBcovering  a  percussion  note  or  sign  of  any  kind  that  could 
be  referred,  with  anything  like  conlidence,  to  the  presence  of 
tubercle  in  the  lung,  The  value  of  the  auscultatory  signs  in 
the  ca^ea  referred  t-o  was  not  set  down  from  early  examination 
only,  but  was  confirmed  by  the  subsequent  manifestation  of 
the  signs  of  phthisis  in  its  second  and  thu-d  st^es. 

The  alteration  of  the  percussion  sound,  viz*  dullness,  which, 
by  the  majority  of  medical  practitioners^  is  the  chief  or  only 
one  regarded  or  accepted  a8  evidence  of  the  presence  of  tuber- 
cle, is  not  the  first  alteration  of  the  sound  which  I  have  per- 
ceived, and  is  certainly  subsequent  in  its  manifestation  to 
others,  it  is  tme,  less  obvious  to  the  ear,  but  which  poese^ 
individual  and  special  characters  sufficient  to  render  tbem 
applicable  to  the  frequent^  and  still  more  so  to  the  habitual, 
auscultatory  However,  even  these  alterations  in  the  percus- 
sion sound  do  not  supervene  imtil  the  auscultatory  Bigns 
already  described  have  been  pretty  fuDy  manifested*  It  is  tnie 
that  the  alterations  which  I  shall  now  notice,gi'aduate  into  dull- 
ness, and  at  length  constitute  it;  but  this  result  is  produced 
only  when  ttiey  have  attained  to  some  considerable  extent. 

Reduction  of  air  sound. — The  first  alteration  which  is 
noticeable  is  that  of  a  moderate  reduction  of  what  I  shall  de- 
eigBate  the  air  element  in  the  percussion  sound,  Wien  the 
thoracic  ribs,  their  interspaces,  the  clavicles,  or  the  supra- 
claviciUar  space,  are  stnick  by  the  finger,  with  the  interven- 
tion of  a  pleximeter,  or  of  another  finger,  the  tone  emitted  in 
the  first  stage  of  phthisis  has  less  air  sound  than  natumh 
The  sound  is  remarkable  for  this:  it  is  less  loud,  less  con- 
tinued, less  diflFusedj  less  vibratory,  and  it  seems  to  proceed 
from  a  body  or  series  of  bcniies  having  a  amaller  estent  of 
area  in  vibration  than  is  natma!- 

The  loudness  is  reduced,  and  we  ascertain  this  by  striking 
m  exactly  the  same  manner  a  corresponding  part  on  the 
healthy  side  of  the  chest,  if  there  be  such*  The  impairment 
of  loudness  may  become  considerable,  and  keeps  pace  with 
the  advancement  of  the  first  stage  of  the  disease. 

The  duration  of  the  sound  is  impaired,  and  when  the  depo- 
sition of  tubercle  is  considerable  it  may  amount  tt^  a  quantity 
that  is  very  remsirkaiile.  This  reduction  of  duration  may  be 
contrasted  by  percussing  a  non-tubercular  lung,  immediately 
after  this  operation  upon  a  tubercular  lung.     The  duration. 
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ID  rather  rough  terms,  may  he  set  down  in  this  way.  Tlio 
note  of  a  part  thickly  studded  with  tubercle  beneath  is  about 
half  the  duration  of  a  part  free  fi-oTU  this  deposit. 

The  vibrations  of  the  chest  in  phthisis  under  the  operation 
of  percussion  seem  to  be  less  extensive  than  those  of  a  healthy 
part.  They  give  rise  to  less  extensive  vibrations  of  the  atr, 
The  excursions  of  the  sounding  bodies  are  less  when  the  lung 
IB  thickened  with  tubercle. 

The  area  of  the  vibrations  in  lung  consolidated  with  tubercle 
is  reduced-  The  reduction  holds  both  perpendicularly  and 
superficially;  in  fact,  in  all  directions*  The  viljration  area 
is  restricted  throughoutj  but  perliapa  it  is  more  obvious  super- 
ficially and  along  the  coui*se  of  the  ribs  than  otherwise,  for 
this  rea'^on,  that  the  reduction  may  be  appreciateii  by  the 
touch-.  Let  a  healthy  chest  and  a  chest  with  extends] ve  de- 
posit of  crude  tubercle  be  struck  (I  prefer  greatly  this  ver- 
nacular word  to  the  un-English-like  word  *' percuted^'),  and 
let  the  ear  carefully  compare  the  reiiults.  The  portion  of  the 
walls  in  vibration  in  the  healthy  chest  will  seem  to  be  greatly 
more  extensive  than  in  the  ca^e  of  the  phthisical  chest.  This 
diminution  of  the  vibration  area^  so  to  speak,  is  observable  at 
an  early  period  of  the  first  stage  ;  but  it  greatly  increases  with 
the  progress  of  this  period  of  the  malady.  Adhesion  between 
the  two  layers  of  the  pleura  are  found  to  be  much  associated 
with  this  reduction  of  the  vibration  area. 

^Tien  these  conditions  of  reduced  loudness,  reduced  con- 
tinuance^ of  diminished  vibration  and  limitation  of  area  of 
vibration  have  proceeded  to  some  extent  and  have  all  mani- 

,  fested  themselves,  then  we  have  what  is  usually  called 
dullness  on  percussion*  If  one  or  more,  or  all  of  these  con- 
ditions may  exist  and  be  perceived  in  ordinary  practice, 
before  that  alteration  which  is  named  dnllne^s  is  established 
and  is  recognised,  and  if  ih^.m  conditions  are,  as  we  believe, 
the  antecedents  of  this  well  known  and  well  accepted  sign  of 
phthisis,  it  is  important  to  point  them  out  and  to  call  the 
attention  of  the  practitioner  to  them-  For  my  own  part,  I 
believe  them  to  be  signs  of  phthisis  and  to  be  earlier  signs 
than  unequivocal  dullness.  They  are  therefore  in  my  opinion 
of  very  considerable  value  in  diagnosis  at  an  early  period, 

I -when  indeed  diagnosis,  eis  far  as  the  patient*a  welfare  is  con- 
cerned, is  of  more  importance  than  at  any  subsequent  period* 
Dullness  is  the  accumulation  and  the  arlvanced  condition  of 
these  alterations  of  sound,  or  in  other  words,  it  em  braces 
themp  These  alterations  are  the  elements  of  dullness.  They 
may  be  observed  to  occur  in  various  order.     The  shori:  dura- 
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tion  may  be  the  first  sign  tliat  is  appreciated^  or  it  may  be 
that  ttis  may  not  be  perceived  till  a  degree  of  reduction  in 
the  loudness  boa  been  taade  out  I  coushmtly  perceive  a 
reduceil  area,  a  reduced  vibration,  and  coDtinuaace  in  the 
first  Btage  of  phthisis,  before  I  can  say  there  is  present  what 
is  usually  regarded  m  dullness*  I  have  looked  upon  the  * 
reduced  duration  of  the  sound  as  one  of  the  most  reliabla 
signs  in  the  percussion  of  phthisis. 

The  conditions  which  we  have  just  noted  have  been 
regarded  here  hitherto  as  proceeding  from  a  deficiency  of 
air  in  the  chest ;  and  as  being  in  fact  reduced  air  soundiL 
But  they  are  yet  to  be  regarded  as  depending  upon 
another  atate^  viz.  that  of  adVjesionE  of  the  pleiua.  But 
these  alterations  of  percussion  sound  in  phthisis  are 
seldom  met  alone  in  this  disease,  they  are  conjoined  with 
the  same,  or  nearly  the  same^  alterations  dependent  upon 
deficiency  of  air.  When  atlheaions  exist  sufficient  to  impede 
vibration  to  an  extent  that  is  recognisable  by  the  ear,  in  gene- 
ral there  is  a  deposit  of  tubercle  sufficient  to  give  rise^  to  some 
extent,  to  the  same  alterations  of  sound.  The  alteration  due 
to  tuberclcj  and  the  alteration  due  to  adhesions,  make  up  au 
amount  of  abnormal  sound  de¥iation  that  is  readily  appreci- 
able, more  so  than  would  be  the  single  alteration  due  t-o  one 
of  the  two  morbid  states.  The  amount  of  sound  alteration 
sooner  arises  at  that  height,  which  we  do  not  hesitate  to  call 
dullness,  when  both  morbid  anatomical  conditions  are  present, 
than  wheu  only  one  is  in  operation.  To  show  that  adhesions 
may  suffice  to  produce  the  acoustic  alterations  now  treated  of^ 
I  need  only  at  present  remark  that  these  alterations  have 
been  frequently  noted  when  post--mortem  examinations  have 
proved  the  non-existence  of  solidificatioDj  or  the  presence  of 
so  small  an  amount  of  tubercle  or  other  deposit  as  could  not 
leaaonably  be  held  to  account  for  the  acoustic  phenomena 
observed.  The  alterations  in  these  cases  were  of  coiu-ae  chiefly 
adhesion  and  not  deficiency  of  air  sounds. 

The    EATIONALE    OF    DtTLLSESS,   OR   OF   ITS    CONSTITUEKT   ELE- 

MEKTS, — When  dullness,  or  its  constituent  alterations,  are 
present  in  phthisis,  and  are  due  to  the  presence  of  tubercle 
alone,  the  diminution  of  the  quantity  of  air  in  the  lung  by  the 
displacement  effected  by  the  fresh  deposit,  alters  materially 
the  constitution  of  the  chest  as  an  acoustic  instruments  so  to 
speak.  The  lung  becomes  less  of  an  air  organ  and  more  of  a 
solid  or  flesh  body,  and  it  is  differently  affected  by  percussion. 
It  varies  now  in  its  property  of  producing  sound.  An  au^  liody, 
when  struck,  will  emit  a  fuller,  more  ext^nded^  more  lasting^ 
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and  a  Jouder  sound  tban  a  flashy  body.  Sonorous  tmdulations 
are  more  readily  propagated  through  air,  particularly  if  con- 
fined, tban  through  flesh;  air,  part icuhirly  if  confined,  will 
undulate  longer  than  flesh  under  a  given  force.  Air  admits 
of  Biirrounding  bodies,  such  as  the  ribs  and  the  soft  intercostal 
muscles  and  pleural  lining  continuing  their  vibrations  longer 
than  flesh  doe^,  and  permits  of  a  greater  extent  of  vibration* 
Air  offers  less  mecbMiicnl  hindrance  to  the  vibration  of  sur- 
rounding solid  bi>dies  tlian  a  more  dense  body.  Though  a 
vesicular  lung  is  not  strictly  air,  yet  compared  ivith  dense 
tubercular  lung  it  may  not  improperly,  for  the  sake  of  ready 
explanation  and  illuBtration,  be  regarded  as  mch  in  this 
place-  MTien  the  act  of  percussion  is  performed,  a  sound  is 
produced  which  has  usually  been  regarded  as  the  sound  of 
the  wall  of  the  chest,  and  when  the  sound  has  become  dull 
from  the  presence  of  tubercle,  the  alteration  has  usually 
been  acoustically  explained  by  saying  that  tlie  resonance  in 
the  lung  is  reduced  in  consequence  of  the  diminution  of  the 
volume  of  ain  It  has  been  thought  that  the  original  wall 
sound  has  not  been  repeated  and  augmented  by  the  conson- 
ating  walls  of  the  air  ceOs  and  air  tubes.  This  explanation 
may  be  accepted.  Or,  another,  and,  as  it  appears  to  me,  a 
better  and  a  simpler  view  of  the  ca«e  may  be  taken.  We 
may  regard  the  sound  emitted  on  percussion  of  the  cheat, 
both  in  health  and  in  disease,  as  the  sound,  not  of  tlie  tho- 
fBcic  wall  only,  but  of  that  portion  of  the  whole  chest  imme- 
diately in  the  vicinity  of  the  part^  struck,  and  comprising 
riKs,  intercostal  spaces,  pleura,  lung,  and  bronchial  passages, 
together  with  their  contained  air.  The  healthy  chest  may 
he  compared  to  a  box  or  ban-el,  containing  eitljcr  air 
alone,  or  some  light  materials  comprising  in  their  inter- 
stices a  large  quantity  of  air,  such  as  feathers  lightly 
packed.  The  more  air  the  barrel  contains  the  more  full  and 
resonant  will  be  the  sound  emitted  when  the  barrel  is  struck 
with  the  fingers,  as  in  the  act  of  percussing  the  human  chest. 
The  sound  will  be  what  is  termed  clear,  but  I  should  pro- 
pose to  call  it  air-like,  or  an  air-sound,  as  indicating  at  once 
its  character  and  its  cause*  ^^'^hen  the  air  is  reduced  in  the 
barrel  by  a  stdid  body,  soich  as  flesh  or  soft  putty,  or  by  a 
piece  of  wood  being  accurately  fitted  into  it  so  m  to  fill  it, 
the  sound  emitted  on  percussion  is  greatly  altered.  The 
Bound  is  no  longer  what  is  called  resonant.  It  has  lost  ita 
air  character,  and  has  become  dull,  ehortj  and  flat.  The 
eliange  is  due  to  the  abstraction  of  air,  and  the  sound  now 
obtained  is  well  described,  and  its  chai'acter  is  accurately  con- 
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veyed  to  the  minJ^  and  its  rationale  given,  by  saying  that  it 
has  lost  its  air  character*  The  ah-  sounds  emitted  by  a  barrel 
containing  air  will  vary  in  degree  according  to  the  quantity 
of  air  it  contains,  and  so  the  human  chest  will  emit  air 
gounda  in  degrees  proportionate  to  the  quantity  of  air  it 
inchides.  When  a  portion  of  the  human  che^t  contains  no 
air  whatever,  ae  in  empyema*  in  cancer  tumours,  and  complete 
hapatigjitiofl,  there  will  be  an  entire  absence  of  the  air  sound 
on  percussion. 

When  the  flat  or  dull  sound  of  phthisis  is  associated  with 
adhesions  of  the  pleura,  the  alteration  is  due  in  part  to  a  tied 
down  or  bound  down  state  of  the  wall  of  the  chest  and  of  the 
lung  tissue  immediately  in  contact  with  the  adhering  pleiu^ 
This  bomid  down  state  produces  the  acoustic  deficiency  by 
opposing  the  freedom  of  vibration  and  the  continuance  of  the 
vibratory  act.  That  sonorous  undulations  in  solids  are  op- 
posed both  in  their  extent  and  in  their  dmation  by  me- 
chauteal  constraint,  is  an  acoustic  law,  and  is  readily  proved 
by  tlie  following  experiments  t — Sound  a  tuning-fork  upon  a 
piece  of  wood,  then  hold  it — he.  the  wood  —  pretty  firmly, 
and  the  sound  will  be  reduced  both  in  lotidnej^is  and  in  dura- 
tion. Connect  with  each  ear  an  air  tube,  supplied  with  a 
sound-collecting  cup.  Let  one  of  these  cups  he  pressed  hard 
upon  a  table  upon  which  a  tuning  fork  is  sounded*  and  let 
the  other  cup  he  held  lightly*  It  will  then  appear  that  the 
vibrations  conveyed  through  the  firmly-held  cup  are  weaker 
and  less  durable  tluiii  tliose  conveyed  through  the  othen  If 
one  cup  of  my  dilh  retitial  stethoscope  be  glued  upon  a  table^ 
or  be  connected  with  it  by  means  of  a  thick  tenacious  bixiy, 
such  as  s]>ermaceti  ointment  j  and  if  the  other  be  held  free, 
the  sonorous  undulations  will  be  so  very  much  stronger  as 
conveyed  through  the  free  cup  than  through  the  other,  that 
the  sensation  of  soimd  seems  to  be  procured  exclusively 
through  the  agency  of  the  ear  connected  with  the  cup  that 
is  held  free,  and  not  at  all  through  the  agency  of  the  ear 
connected  with  the  other  cup  fastened  to  the  table.  Percuss 
the  upper  surface  of  a  cheat  of  drawers,  tolerably  empty,  in 
the  middle;  the  sound  emitted  is  an  extremely  air  sound. 
Percuss  towards  the  edge  where  the  upper  surface  is  nailed 
or  glued  to  the  perpendicular  surface:  the  sound  is  now 
much  less  an  air  sound,  and  is  short,  acute,  less  loud  and 
continued,  Wlien  luihesions  are  present^  tlie  area  of  vibrsr- 
tion  is  contracted  in  ev^ry  direction.  If  we  regard  the  rib, 
or  the  intercostal  part;^  only,  as  affected  by  aound-impeding 
adhedonB,  we  might  say  that  the  chord  of  vibration  Wiis  short- 
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enetl.  In  this  case  the  vibrations  are  ^Iiorter,  but  they  are 
more  frequent.  Hence  the  sound  is,  correctly  speaking, 
more  than  ueually  acute,  althoughj  io  ordinary  language 
amongst  physicians,  the  sound  is  said  to  be  duU. 

AmOCNT   of    deposit  that  will  sensibly  BEnnCE  MB  SOIINI). 

— It  is  perfectly  certain  that  every  addition  of  tubercle  or  fleshy 
mattTial  to,  and  every  reduction  of  air  from,  the  contents  of 
ttie  thorax  must  tend  to  reduce  the  air  character  of  the  per- 
cussion sound-  But  it  is  nevertheless  certain  that  the  re- 
placement of  air  by  solid  or  fleshy  material  or  by  tubercle 
must  be  very  considerable,  and  must  bear  a  considerable  pro- 
portion to  the  entire  bulk  of  the  lung  lying  immediately 
under  the  fingers,  to  produce  a  result  that  can  be  certainly 
appreciated  and  recogniHtjd  by  the  ear.  A  few  tubercle^! 
scattered  through  the  ruiddle  or  lower  lobes  of  the  king  in 
the  proportion  of  one  or  two  of  the  eke  of  a  garden  pen  to 
evety  half-square  inch  would  effect  no  alteration  in  the  per- 
ciLssion  Bound  recognisable  with  any  reliable  amouTit  of 
certainty-  From  numerous  observations  which  I  have  made 
upon  tul>ercular  deposit  and  its  ast^oclated  |>crcussion  sounds, 
I  am  strongly  of  opinion  that  it  is  not  until  the  air  hiLs  been 
reduced  one-third  below  its  normal  amount,  that  the  altera- 
tion of  the  percuiision  sound  in  the  direction  of  dulhiess  attains 
to  that  degree  that  may  with  safety  be  relied  up>o.  When 
the  deposition  and  infiltration  are  such  as  to  bring  down  the 
amount  of  air  to  one-half^  there  is  recognis^ible  a  dt^cided 
f  dullness,  and  when  tlie  air  is  all  but  absent  or  altogether 
f  banished,  we  have  then  absolute  dullness,  or  that  degree  of 
^  dullness  that  is  never  exceeded  on  percussing  any  solid  part  of 
the  body  or  the  chest,  under  any  condition  whatever, 

IHdlness  or  shortness  of  souud  on  percussion  may  be>  and 
often  is  to  be,  distinctly  appreciated  when  the  proportion  of 
the  deposit  is  e^iceedingly  small  to  the  entire  pulmonary 
tissue,  if  that  deposit  be  restricted  to  a  part  of  the  lung, 
email  in  extent  and  placed  immediately  under  the  part,  of  the 
chest  sidijected  to  the  percussion  test*  Thus  if  an  amount  of 
deposit  altogether  equal  to  not  more  than  half  a  square  inch 
be  pretty  well  massed  together,  and  be  confined  to  a  piece  of 
luug  immediately  under  the  clavicular  region,  the  superficies 
of  whicli  does  not  exceed  three  inches  square,  and  extends 
no  deeper  than  half  an  inch,  a  degree  of  dullness  will  be 
perceived  which  is  at  once  made  unequivocally  obvious 
through  the  ear  of  the  auscultator. 

The  dulling  or  deadening  effect  upon  sound  will  he 
affected    by   the   amount   of  vedcuJar  air-containing   lung 
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behind  the  part  percnased  or  beyond  it*  If  guch  an  amoimt 
of  tubercle  be  prefientj  as  has  been  described  above,  in  that 
part  of  the  lung  correspondiBg  with  the  third  interspace,  a 
mass  of  lung  containing  the  normal  quantity  of  air  may  ex- 
tend Bome  inches  behind  the  diseased  part.  In  this  case  the 
dullness  will  be  less  than  when  the  healthy  hmg  lying  behind 
the  part  wliich  ia  percussed  extends  in  depth  only  one 
inch,  as  may  be  the  caae  at  the  apex  of  the  lung  behind  the 
clavicle  and  above  it. 

A  very  small  amoimt  of  tubercle  will  effect  a  material 
alteration  of  the  percussion  sound,  will  in  fact  sensibly  reduce 
the  air  sound  in  one  part  of  the  lung  when  the  same  amount 
will  produce  no  sensible  alteration  iQ  another.  When  the 
entire  extent  of  the  lung  concerned  in  the  emission  of  sound 
on  percussion  is  necessarily  small,  as  at  the  apex  which  cor- 
responds with  the  aupra-clavicular,  the  clavicular^  and  the 
infra -clavicular  regions  in  front,  and  with  the  supra-scapular 
region  behind,  a  comparatively  small  amount  of  tubercle  will 
suffice  to  curteil  the  air  quality  of  the  percussion  sound,  Tlie 
apex  of  the  lung  at  no  part^  exceeds  three  inches  ant^ro- 
posteriorly,  and  not  more  than  four  inches  from  one  side  to 
the  other,  so  that  a  small  amount  of  tubercle  will  suffice  to 
reduce  by  one-third  the  quantity  of  contained  air,  and  conse- 
quently, from  what  has  been  ascertained  as  to  the  amount  of 
reduction  of  air  which  will  alter  the  percussion  sound,  to  pro- 
duce a  sensible  degree  of  dullness,  or  alteration  of  sound  in 
the  direction  of  dullness. 

Seats  of  REnucEn  air  sound. — The  earliest  seate  of  re- 
duced air  character  in  the  percussion  sounds  are  precisely 
those  selected!  for  the  primary  deposit  of  tubercle*  The 
favourite  seat  of  tubercle  in  the  first  stage  of  phthisis  being 
the  apex,  it  is  there  that  the  percussion  sound  is  first  noticed 
as  wanting  or  defective  in  the  air  character.  It  is  extremely 
rare  for  the  percussion  sound  to  be  altered  in  the  manner 
described  at  the  middle  of  the  lung,  or  at  its  base,  without 
the  same  alteration  being  perceived,  and  to  a  greater  degree, 
at  the  apex,  while  it  is  extremely  common,  and  indeed  the  ordi- 
nary rule  or  order  of  things,  for  the  alteration  to  be  recognised 
at  the  apex^  when  the  ordinary  sound  holds  in  undiminished 
strength  and  integrity  at  all  other  parts  of  the  lung.  In 
almost  all  examples  of  phthisis  excepting  those  which  ivre  of 
the  acute  character,  the  percussion  sound  is  sensibly  altered 
in  cliaracter  at  the  apex  of  the  lung.  If  the  supra-clavicular 
region  be  percussed,  when  tubercle  has  so  invaded  the  apex 
as  to  reduce  the  contained  idr  by  one-third,  and  the  patient 
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be  not  so  fat  as  to  interfere  with  the  act  of  percussioiij  and  to 
prevent  the  blow  reaching  the  Umgj  it  m  certain  that  an 
appreciable  change  in  the  air  character  of  the  &ound  will  be 
recognised.  It  is  here  that  the  first  approach  to  the  dullness 
of  phthisis  is  to  be  procured.  If  the  patient  be  extremely  fat 
we  shall  fail  to  obtain  the  change  of  sound  so  soon  as  at  the 
clavicular  or  the  siib-clavicular  region,  and  particularly  at  the 
first  and  second  interspaces,  lo^itiea  comparatively  little 
loaded  with  adipose  tissue.  In  moat  examples  of  tubercular 
dia^dae  of  the  Innga  I  have  found  percussion  at  the  fii^t  and 
aeoond  interspaces  more  decisive  of  the  presence  of  the  pecu- 
liar deposit  than  at  any  other  part.  The  materials  interposed 
between  the  finger  percussed  and  the  lung  tissue  are  at  this 
point  of  greater  tenuity  than  elsewhere,  except  in  the 
axillary  region,  seldom  exceeding  in  persons  not  absolutely 
fat  the  third  of  an  inch  in  density,  aud  they  therefore  inter- 
fere but  little  with  the  emission  of  the  lung  element  or  quota 
of  the  percussion  sound.  The  alteration  of  the  sound  at  this 
part  in  the  first  stage  of  phthisis  is  generally  simply  shorty 
non-vibratory^  and  defective  in  loudness  and  in  areaj  and  com- 
paratively  seldom  exceeds  a  considerable  degree  of  dullness. 
Very  great  dullness  or  absolute  dullness  is  very  rarely  an 
attendant  upon  the  first  stage  of  the  disease,  according  to  my 
experience,  though  I  must  confess  that  I  have  seen  some  few 
patients  afflicted  with  phthisis,  believed  by  other  physicians 
to  be  in  the  first  stage,  in  whom  both  great  and  absolute 
dullness  have  been  observed.  On  careful  examination  of  these 
patients  I  have  satisfied  myself  that  what  was  deemed  the 
first,  was  really,  as  far  as  morbid  anatomical  changes  were 
concerned,  the  third  stage  of  the  disease.  I  have  almost 
invariably  he-ard  such  other  sounds  from  time  to  time,  which 
in  my  opinion  could  proceed  only  from  excavations^ — it  is  true 
in  a  dry  and  comparatively  silent  state.  Further,  in  such 
casesj  marked  by  great  or  absolute  dullness,  there  have  gene- 
rally been  present  unilateral  depression  and  retraction,  and 
very  frequently  that  cardiac  superficial  impulse  and  that 
cardiac  sound  loudness  which  at  a  later  period  of  this  work 
I  shall,  I  believe,  be  enabled  to  show  are  the  almost  certain 
signs  of  extensive  destruction  of  lung  tissue,  by  the  process 
of  excayation. 

The  part  of  the  chest  where  the  percussion  sound  is  next 
most  frequently  observed  to  be  altered  in  the  first  stage  of 
phthisis  is  the  mammary  region.  It  is  in  the  latter  portion 
only  of  the  first  stage  that  decided  alteration  of  the  percussion 
Bound  is  procured.     When  dullness,  or  an  approach  to  it,  is 
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heard,  theQ,  in  most  examples  of  the  disease,  the  lung  at  the 
apes  is  breaking  up  into  cavernnles*,  or  cavities,  and  conse- 
quently the  dnllnees  oV>served  in  the  mammary  region  is  less 
frequently  an  attendant  upon  the  firat  than  upon  the  second 
and  third  stages  of  the  diseassp 

Alteration  of  the  percussion  sound  in  the  direction  of 
duUnesa  in  the  first  stage  of  phthisis  I  have  seldom  found 
to  that  extent  that  leaves  no  doubt  of  its  presence  in  the 
mind  of  the  auscultator,  at  the  upper  part  of  the  posterior 
aspect  of  the  thorax.  It  is  well  to  percuss  the  supra- 
scapular and  the  scapular  and  the  interscapular  regions  in 
all  cases  of  suspected  plithids;  but  manifest  dullness  will  sel- 
dom be  met  with,  Sometimes,  but  rarely,  I  have  perceived 
a  degree  of  dullness ;  but  then  the  patient  has  been  thin  or 
very  thin*  The  mass  of  soft  parts  and  the  scapula  itself 
forming  obstacles  to  the  emission  of  lung  sound,  are  the 
causes  of  the  difficulty  in  these  localities.  It  is  in  reply  to 
strong  or  even  violent  percussion  only  that,  in  these  parts,  a 
dull  or  dullish  sound  is  emitted,  even  when  the  subjacent  lung 
is  extensively  studded  with  tubercles,  I  have,  in  a  few  cases, 
been  enabled  to  satisfy  myself  of  a  degree  of  shortnes  in 
duration  of  the  percussion  in  the  interscapidar  regiuna  in  the 
first  stage  of  the  disease,  when,  too,  I  have  failed  to  obtain 
this  dgn  at  the  scapular  region- 

The  axillary  region  and  the  inferior  lateral  region  ai*e  occa- 
sionally the  seate  of  deficiency  of  air  sound  in  the  first  stage 
of  phthisis.  In  my  own  experience  I  have  fuun  J  these  regions 
to  be  thus  marked  or  affected  in  a  very  small  per  ceutage  of 
cases  of  phthisis  in  the  first  stage,  perhaps  in  not  more  than 
five  per  cent.  In  almost  all  examples  of  material  reduction 
of  air  sound  in  these  regions,  I  have  he^ird  the  moist  crepita- 
tion of  the  second  stage,  or  the  acoustic  signs  of  dry  or  motit 
cavities,  or  of  thickened  and  cicatrised  obsolete  lung  structurei 
the  quondam  site  of  cavities,  at  the  apex  or  apices,  so  that 
deficient  air  sound  on  percussion  in  this  part  of  the  thorax  is 
very  much  more  a  sign  of  the  second  and  third  stages  than  of 
the  first  stage  of  phthisis,  and  is,  therefore,  undeserving  of 
more  notice  here,  as  we  are  now  concerned  with  the  percus- 
sion signs  of  the  first  stage  only. 

Deficiency  of  air  sound  on  percussion  in  the  first  stage  of 
phthisis  is  occasionally  found  in  the  lower  dorsal  region.  The 
rate  of  frequency  is  much  the  same  as  in  the  axillary  and  inferior 

•  This  word  ia  employed  to  expreijs  urn  all  ravities  tlio  giec  of  poaa  and  b^&us, 
piMilufed  by  rlie  fX|«ectorEitioti  of  a  fow  tuhtTi^lc'Si  and  in  coatriidiatiDCtion  to 
eavitiea  which  occupy  largo  portiooB  of  the  Jtmg. 
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lateral  regiona.  Perhaps  it  is  ratber  more  frequently  al>aerved 
in  this  locality.  The  deficiency  is  heard  to  reach  raore  com- 
monly to  a  decided  extent  than  in  the  lateral  regions.  Dull- 
ness of  a  decided  character  m  more  often  foimd  in  the  dorsal 
than  in  the  lateral  regions  in  the  first  \dage  of  phthisis.  I 
refer  the  more  decided  amount  of  deficiency  of  the  air  Bound 
posteriorly  to  the  fact,  that  the  base  of  the  lung,  which  de- 
ftcends  more  po^^teriorly  than  anteriorly,  ia  more  subject 
to  hepatization  and  serous  infiltration  than  other  parta« 
Most  examples  of  decided  dullness  on  percussion  at  the  low^ 
dorsal  region  in  the  first  stage  of  phthisis^  in  my  experience, 
have  been  signalised  by  pneumonia  either  in  actual  prrtgress 
or  hut  lately  extiugnishedj  or  by  the  presence  of  gome  eETusion 
consequent  upon  intercurrent  pleurisy*  Marketi  dullness  in 
this  quarter  of  the  thorax  has  been  noticed  by  me  in  numerous 
examples  of  phthisis,  in  what  might  be  mistaken  for  the  first 
BtBgQi  but  which  careful  inquiry  at  the  time,  and  post-mortem 
examinations  afterwards,  have  proved  to  have  been  the  third 
stage  of  the  dise^iae.  The  amount  of  tubercle  nmst  be  very 
condiderable  in  the  subjacent  lung  to  afi^ord  decided  deficiency 
of  air  soimd  on  percussion,  for  the  volume  of  lung  is  lai-ge, 
and  our  acoustic  experience  informs  us  that  a  large  amount 
of  lung  must  have  a  large  amount  of  solid  matter  deposited 
within  it  to  have  its  percuarion  sounds  decidedly  altered  in 
the  direction  of  dnllnesH* 

It  has  been  clearly  established  by  the  concurrent  testimony 
of  nearly  all  writers  upon  the  physical  examination  of  the 
chest  in  the  first  stage  of  phthisis,  that  for  the  most  part  this 
phenomenon  of  dull  percussion,  or  an  approach  to  it,  ia  found  aa 
a  rule  at  first  on  one  side  of  the  chest  only.  This  restriction 
of  the  altered  percussion  sound  to  one  side  is  almost  without 
exception  in  chronic  phtldsis,  whichj  as  we  shall  afterwards 
see^  is  immensely  more  common  than  acute  phthisis.  In  acute 
pbtliisis  this  restriction  to  one  side  is  comparatively  rare.  In- 
deed, in  this  form  of  disease,  the  alteration  of  the  percus- 
sion sound  is  generally  ill-marked ;  and,  like  the  distribution 
of  its  tubercle,  is  general  throughoiit  both  lungs,  apex,  middle, 
and  base  alike  included. 

In  a  few  examples  of  phthisis  in  the  first  stage,  I  have  at 
ray  first  examination  found  dullness  at  the  apex  of  one  lung, 
and  at  the  base  of  the  otlier. 

When  the  altered  percus^^ion  sound  is  not  restricted  to  one 
mdeofthe  chest,  examples  of  acute  phthisis  exeeptedj  it  is 
found  that  the  alteration  preponderates  in  a  marked  manner 
on  one  side  in  a  very  large  majority  of  cases.     Wiile  there  ia 
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a  decided  dullDess  on  one  Bide,  there  may  be  only  a  certain 
shortness  in  the  duration  of  the  sound  on  the  other,  not  const!- 
tnting  the  usually  accepted  dull  sound* 

The  little  difference  in  the  percussion  sound  of  the  two 
fiides  in  the  first  stage  of  phthisis,  slight  at  the  first  part  of  it^ 
gradually  hecomes  greater  until  a  marked  contrast  is  estab- 
lished. In  chronic  phthisis,  the  contrast  is  established  in  a 
striking  manner  at  the  end  of  the  first  stage,  immediately 
prior  t-o  the  breaking  down  of  tlie  lung  structure,  and  by  the 
deposition  of  inflammatory  lymph  and  of  binding  exudatioa, 
and  the  formation  of  acihesions,  Tliis  difference  or  marked 
contrast  between  the  two  sides  forms  a  diagnostic  point  of 
great  importance.  ^\Tien  it  is  present,  and  when  the  charac- 
teristic features  of  other  diseases  equal  to  the  change  are 
aVjsent,  it  is  conclusive  in  almost  every  case  of  the  presence  of 
tubercle.  So  valuable  is  this  sign,  viz.  the  dullness  or  com- 
parative  or  excessive  dullness  of  one  side  of  the  chest,  that  all 
teachers  enforce  its  importance  upon  the  student.  It  is, 
therefore  J  carefully  sought  for  as  a  very  important  element  in 
diagnosis.  The  loss  of  symmetry^  so  to  speak^  in  the  percus- 
4<ion  sound  of  the  chest,  as  an  evidence  of  grave  disease,  can- 
not be  over-rated,  \Mienever  it  is  present,  there  is  grave 
disease  either  on  the  comparatively  dull  side  or  on  the  reso- 
nant side.  It  is  more  common  to  have  disease  on  the  com- 
paratively dull  side.  Differential  percussion  is  nearly  as 
valuable  as  differential  auscultation,  but  it  comes  to  our  aid 
later  than  auscultation. 

But  I  am  anxious  to  enforce  the  fact  that  long  before  a 
marked  difference  or  contrast  is  satisfactorily  established,  a 
great  amount  of  disease  may  be  present  and  a  very  considerable 
deposition  of  tubercle  may  have  taken  place*  It  would  there- 
fore be  most  unwise  and  most  dangerous  to  the  interests  of 
the  patient,  as  well  as  injurious  to  the  art  of  percussion, 
to  conclude  because  no  contrast  can  be  made  out  that  tliere- 
fore  the  lungs  are  healthy  or  free  from  tubercular  deposition* 
Not  only  do  we  not  always  find  a  reliable  difference  in  the 
percussion  sound  of  the  two  sides  of  the  chesty  in  the  first 
stage  of  phthisis,  but  in  some  considerable  number  of  examples 
in  the  second  stage,  and  in  a  few  cases  of  phthisis  even  in  the 
third  stage,  I  have  been  unable  to  satisfy  myself  of  the  pre- 
sence of  unUateral  diUIness  ;  tltough  in  nearly  all  examples,  I 
have  made  out  some  of  the  earlier  changes  already  noted  and 
described  as  arising  from  deposition  of  tubercle  and  consequent 
reduction  of  air  in  the  lung,  and  constituting  the  earlier 
manifestations  of  deficient  air  sound. 
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When  the  deposition  of  tubercle  has  takeji  place  in  equal 
or  in  nearly  t^^ual  amounts  at  the  anterior  and  superior 
portions  of  both  luogs,  the  test  of  percussion  is  less  reliable 
than  when  the  deposition  predominates  in  one  lung.  Tlie 
alteration  produced  on  the  percussion  sound  being  the  same 
on  both  fiides,  the  auscultatur  feels  that  less  reliance  can  be 
placed  upon  its  actually  beitig  the  result  of  disease.  The  dif- 
ficulty experienced  is  great  on  the  part  of  the  physician  called 
on  to  pronounce  whether  the  sound  be  that  of  a  healthy  chest 
or  of  one  enclossing  a  tuberculated  lung,  when,  in  addition  to  a 
perfect  uniformity  of  aound  on  both  sides,  the  tendency  to  dull- 
ness is  moderate.  In  such  examples  be  must  trust  much  to 
auscultation,  and  to  symptornSj  and  to  the  history  of  each 
separate  case.  In  the  absence  of  the  auscultatory  signs  of 
phthisis^  and  of  the  more  decided  Kymptortis  and  historical 
features,  m  to  speak,  of  the  disease,  it  would  be  rash  to 
conclude  that  tubercle  was  present,  for  the  thorax  of  many 
persons  in  health,  as  will  presently  be  proved,  emits  a  sound 
on  percussion  which  is  remarkably  defective  in  air  character 
compared  with  the  thorax  of  otiiers ;  and  I  have  in  not  a  few 
easels  of  tubercle  present  in  a  crude  state,  and  also  in  a  softened 
state,  found  the  percussion  sound  to  have  more  air  character 
than  in  some  persons  in  perfect  health.  I  am  also  convinced 
that  I  have  occ4^ionally  found  the  percussion  sound  of  even 
the  tliird  stage  of  phthisis  to  be  more  of  an  air  sound  than 
that  of  some  few  persons  in  health,  and  when  pneumothorax 
was  not  present  to  explain  the  occurrence.  To  account 
for  this  seeming  contradiction  we  have  two  facta,  one  on  the 
part  of  the  diseased,  and  one  on  the  side  of  the  healthy  chest> 
The  unhealthy  chest  has  been  unusually  resonant  The 
healthy  chest  haa  been  unusually  defective  in  air  sound. 

It  IS  well,  in  judging  of  the  value  of  the  percussion  sound, 
not  to  conclude  that,  in  cases  of  phthisis,  the  side  that  emita 
the  comparatively  dull  sound  is  necessarily  the  diseased  side. 
Wlien  a  vomica  opens  into  the  pleural  cavity,  and  pneumo- 
thorax is  established  {a  not  unfrequent  occurrence),  the  dis- 
eased aide  emits  a  resonant  sound,  compared  with  which  the 
percussion  sound  of  the  healthy  side  is  comparatively  dull. 
One  lung  may  be  emphysematous  to  a  greater  extent  than 
the  opposite  one ;  imd  in  such  a  case  the  more  healthy  side 
will  emit,  upon  percussion,  a  less  resonant  sound  than  the 
less  healthy  side.  We  must  judge  not  only  uf  the  compara- 
tive sounds,  but  of  the  absolute  soimds  also.  It  is  not 
enough  to  know  the  sound  ou  one  side  is  a  little  less  resonant 
than   that   of  the   other  side.     If  the  less  resonant  sound 
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does  not  pa^eess  in  itself  an  absolute  deficiency  of  air  cha- 
racter denoted  by  shartness  of  duratioB,  or  increased  pitch, 
or  curtailment  of  vil>nition  area,  we  are  scarcely  perniittetl 
to  regard  the  lung  beneath,  from  this  evidence  alone^  as  in  a 
certainly  diseased  condition.  In  such  a  case  we  must  seek 
for  other  signs,  and  particularly  search  on  the  more  resonant 
side  for  the  usual  si^B  of  pneumothorax  and  of  emphysema. 
We  muBt  regard  the  absolute  aa  well  as  the  comparative 
re-Bonance, 

The  necessity  of  attending  to  the  absohite  characteiB  of  the 
percussion  sound  is  very  necessary,  if  we  desire  to  know  the 
condition  of  a  lung  over  which  we  are  percuBsing.  PercusBlon 
over  the  side  opposite  to  that  which  is  the  seat  of  emphysema 
or  pneumothorax  ought  t-o  be  made  to  aid  in  indicating  not 
only  the  condition  of  the  long  on  the  pneumothorax  or  em- 
physema side,  but  abo  on  the  other.  If  the  percussion 
sound  be  unduly  short  in  duration,  defective  in  vibration 
area  J  and  of  high  pitch,  we  shall  be  warrantetl  in  suspecting 
that  the  lung  that  is  subjacent  is  in  the  first  stage  of  phthisis. 
By  attending  to  the  absokite  qualities  of  the  sound  ou  the 
more  healthy  side,  we  shall  learn  that  tubercle  is  probably 
present  on  one  and  the  more  healthy  side,  and  avoid  having 
our  knowledge  restricted  to  the  fact,  that  a  penetrated  cavity, 
or  emphysema,  exists  upon  the  other.  It  occasionally  hap- 
pens, as  will  be  shown  when  treating  of  the  third  stage  of 
phthisis,  that  a  peculiar  air  sound  is  obtained  over  a  superficial 
cavity  on  one  side,  and  that  phtliiais  in  its  first  stage  is  pre- 
sent on  the  other,  which  emits,  on  percussion,  a  compara- 
tively dull  sound.  It  will  not  be  satisfactory  to  know  only 
the  cnnditinn  of  tlie  hing  on  the  resonant  side*  but  by  care- 
fid  ly  attending  to  the  absolute  as  well  as  the  comparative 
qualities  of  the  more  dull  side  to  aRcertain  the  precise  condi- 
tion of  the  lung  in  this  quarter^  and  to  pronounce  upon  the 
presence  of  tubercular  disease  there  also* 

Dullness  ojs  percussion  in  health*— Many  circumstances 
in  respect  of  the  patient,  attogether  imconnected  mth  lung 
disease  give  rise  to  a  kind  of  dullness,  and  it  is  very  im- 
portant to  know  what  these  are.  A  knowledge  of  these  cir- 
cumstances will  explain  the  presence  of  a  kind  of  dullness 
not  unfrequently  observed,  and  will  serve  to  prevent  the 
observer  ffilliug  into  the  serious  mistake  of  referring  the 
dullness  which  atteudfl  them  to  the  presence  of  tubercle  or 
other  lung  disease.  By  the  occasional^  or  even  by  the  hahi* 
tual,  percussor,  wlio  is  not  very  observantj  the  dullness  due  to 
the  healthy  conditions  alluded  to,  may  be  undistingnished 
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from  the  dullness  of  tubercle,  and  other  pulmonary  and  pleural 
dii?iea8es.  But,  by  careful  attention^  these  two  varieties  of 
dullness  may  be  disting^iisbedj  for  they  have  peculiaritiea 
which  once  pointed  out,  and  once  fully  perceived,  will  effec- 
tually serve  in  the  diaguosiH. 

A  large  amount  of  fat  under  the  integuments  is  one  condi- 
tion w^hich  gives  rise  to  the  dullness  in  question.  I  have  met 
With  many  examples  of  impaired  resonance  from  this  cause. 
However,  we  often  find  a  very  cousiderable  anion nt  of  fat 
upon  the  chest,  particularly  of  adult  females,  without  a  de- 
cided approach  to  dullness  being  perceived-  The  muffling 
effect  of  the  fat  is  very  inconsiderable  when  the  lung  under- 
neath is  healthy  and  contains  a  large  amount  of  ain  If  tlie 
percussion  stroke  upon  a  fat  chest  be  slight,  the  muffling 
effect  Is  greater  than  when  it  is  strong,  and  for  this  reason,  that 
the  weaker  blow  operates  chiefly  upon  the  parts  immediately 
under  the  finger,  and  fails  to  reach  tlie  contained  lung  in  the 
same  degree  as  the  more  powerful  stroke, 

A  great  development  of  muscle  upon  the  chest,— of  the 
pectoral  muscles,  the  latissimus  dorsi  muscle,  the  intercostals, 
and  the  serratus  magnus  muecle, — goes  a  long  way  to  create 
a  kind  of  duUne-^.  These  muscles,  when  greatly  developed, 
form  a  serious  impediment  to  the  percussion  stroke  reaching 
the  lung,  JIuch  of  the  blow,  if  moderate,  is  spent  upon  the 
muscles,  and  is  lost  quoad  the  lung  and  air  tubes,  and  therefore 
the  sound  emitted  is  defective  in  air  character. 

A  very  rigid  and  tonic  state  of  the  muscles,  I  have  reason 
to  ]>elieve,  tends  to  the  production  of  a  kind  of  dullness.  I 
have  frequently  noted  the  dullness  referred  to,  particularly  in 
robust  young  male  adults  accustomed  to  much  muscular 
exertion,  in  whom  I  have  been  unable  to  detect  any  other 
condition  eqtial,  in  my  opinion,  to  the  percussion  result 
observed.  The  tenae,  intereostal,  and  other  muscles  seem  to 
bind  down  the  ribs,  and  the  tensely  giasped  ribs  and  the 
tense  muscles  serve  to  check  the  free  and  continued  vibration 
of  the  lung  and  its  contained  ain  The  vibrations  of  the 
parts  are  impeded  and  their  duration  is  diminished. 

The  ribs,  cartilages,  and  muscles,  when  rigid,  are  opposed 
to  fullness  of  vibration.  In  this  state  the  vibration  of  the 
lung  and  it.^  contained  air  is  impeded.  Hence,  in  old  age, 
we  frequently  find  a  dulbiess  not  natural  to  the  young 
tiubject-  The  old  thorax  is  less  resonant  than  the  young. 
The  chief  cause  of  this  is  the  rigidity  of  the  bone  and 
mueclep  The  thinness  or  teniuty  of  the  ribs,  and  the 
soft   constituents   of  the    waits    of    the   thorax,   and   their 
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great  elasticity*  in  children,  produce  the  remaxkahle  ftill- 
nem^  extent^  and  duration  of  the  percussion  sound  iu  these 
suhjectii. 

It  haa  appeared  to  me  that  a  deficiency  of  air  sound 
has  been  in  some  healthy  chests  due  to  a  reduction  in  the 
anterO'posterior  diameter  of  the  lung,  dependent  upon  the 
form  of  the  chests.  Thus^  in  the  c:ise  of  the  flat  chest,  in 
wMch  the  flattening  ia  attended  with  a  corresponding  reduc- 
tion uf  the  antero-post^rior  diameter,  the  pereuission  sound  is 
less  resonant  than  in  the  case  of  the  prominent  chest,  with  a 
corresponding  increase  of  the  antero-po^erior  diameter  of  the 
lung.  It  is  essy  to  suggest  a  reason  why  the  sound  shoultl 
be  more  dull  in  the  former  case*  The  air  element  in  the 
part  percussed  is  lees,  and  consequently  the  air  element  in 
the  sound  may  be  expected  to  be  reduced.  But  it  is  to  be 
observed  that  the  flat  clieBt  is  not  imiformly  or  constantly 
more  dull  than  the  prominent  one  on  percussion.  In  the  flat 
chest  it  is  not  always  the  case  that  the  antero-posterior 
diameter  is  small,  nor  is  the  prominent  chest  always  attended^ 
with  an  increase  of  the  lung  in  the  same  direction.  The 
chest  that  is  prominent  in  front  may  be  hollowed  behind,  and, 
as  it  were,  invade  and  reduce  the  antero-posterior  diameter  of 
the  lung. 

Another  cause  of  dullness  in  the  healthy  subject  is  to  be 
found  in  this  fact — which  is  one  that  should  not  be  forgotten : 
A  given  quantity  of  lung  does  not  accommodate  the  same 
quantity  of  air  in  all  persons.  Some  lungs  seem  to  have 
more  capacity  for  air  than  others  ;  some  can  be  made  to  hold 
more  in  the  act  of  inspiration,  and  some  usually  retain  more 
of  a  residuum,  after  ordinary  expiratioUj  than  othera.  This  is 
rendered  manifest  by  measuring  the  expired  air  with  the 
spirometer,  ^Tien  the  lung  is  rather  defective  in  its  healthy 
property  of  inflating,  or  when  it  fails  to  retain  the  normal 
amount  of  air  aft^r  expiration,  a  certain  deficiency  of  airi 
sound  may  he  observed  upon  percussion.  I  am  convinced 
that  in  not  a  few  instances  of  defective  air  sound  on  percussion 
which  have  come  under  my  observation,  the  fact  was  due  to 
this  cause,  viz,  an  unusual,  yet  not  what  could  be  called  aa 
unhealthy,  deficiency  c^f  air  in  the  lungs. 

The  dullness  on  percussion  proceeding  from  the  causes  now 
described  is  to  be  distinguished  from  the  dullness  proceeding 
from  tubercle,  by  two  series  of  facts,  one   relating    to   the 
absolute  qualities  of  the  sound   it^lf,  and  the  other  to  its , 
locale.     The  sound  itself  in  the  case  of  the  healthy  cbc 
never  possesses  that  amount  of  dullness  which  we  obtain  from 
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striking  the  muscles  of  the  thigh.  What  has  been  designated 
as  dullnessj  is  rather  a  muffled  sound.  The  sound  emitted  is 
devoid  of  that  complete  or  marked  character  which  indicates 
decidai  deficiency  of  vibrating  area.  It  is  geldom  so  short  in 
duration  as  tlie  percussion  sound  in  phthisic.  Increase  of  the 
ffirce  of  the  percussion  stroke  brings  out  an  increase  of  air 
character,  and  produces  a  longer  duration  of  souud,  which  is 
not  the  ca£?e  in  phtbims.  This  dullnessj  unlike  that  of  phthisic, 
remains  stationary^  or,  if  the  patient  thins,  tends  to  pass  away. 

The  locale  of  the  sound  materially  aide  in  the  determina- 
tion of  the  question,  whether  the  duO  sound  observed  is  the 
result  of  the  causes  referred  to,  or  of  the  presence  of  tubercle. 
The  locale  of  the  dullness  in  the  first  stage  of  phthisis  is,  as 
we  have  already  noted,  seldom  syra metrical  or  general j  and  is, 
on  the  other  hand,  partial  to  an  appreciable  extent,  and  tends 
to  become  more  and  more  n  on -symmetrical  with  the  progre^ 
of  the  disease.  This  i^  not  the  case  when  dullneasj  or  what  ia 
so  designatedj  proceeds  from  the  heivithy  chest  from  the  axusea 
imder  consideration,  for  it  is  perfectly  symmetrical ,  and  for  the 
most  part  general  over  the  entire  thorax^  superiorly,  anteriorly, 
laterally,  and  posteriorly. 

Did  In  ess  on  percusdon  ftometimea  proceeds  from  disease, 
and  yet  from  no  morbid  condition  in  any  of  the  contents  of 
the  thorax.  I  have  known  dullness  on  percussion  to  he  pro- 
duced  by  morbid  conditions  exterior  to  tlie  ribs.  Thus  I  have 
noted  partial  dullness  iu  the  infra-clavicular  region  and  the 
mammary  region  in  some  examples  of  carcinoma  of  the  raara- 
ma.  The  dullness  has  not  been  confined  to  the  parts  actually 
covered  by  the  disease,  but  ha^  extended  to  the  neighbouring 
parta,  particularly  tho.se  placed  lietween  the  tumour  and  the 
humeral  extremity  of  the  clavicle.  This  dullness  Jjas  been 
due  at  the  locality  of  the  tumour  itself  to  the  morbi<l  mass 
impeding  the  extension  of  tlie  blow  to  the  lung,  and  to  ita 
obstructing  the  emission  of  sonnd  from  the  lung.  But  at 
the  other  parts  of  the  chest  it  has  been  owing  to  this,  — tljat 
tlie  integuments  and  external  muscles  have  been  so  shortent*d 
and  have  been  rendered  so  rigid  as  to  compress  the  ribs  and 
intercostal  muscles  so  effectually  as  t-o  injure  them  as  vibrating 
bodies,  and  even  to  prevent  the  elevation  of  the  ribj?,and  con- 
sefjueiitly  the  full  inflation  of  the  subjacent  lung. 

Contractions  of  the  soft  parts  from  otlier  causes  may  pro- 
duce .^milar  results,  and  it  is  desirable  to  bear  in  mind  that 
a  decided  local  dullness  may  thus  arise,  and  be  altogether  in- 
dependent of  the  presence  of  tubercle. 

The  real  dullness  of  phthisis  is  occasionally  partially  masked 
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by  extreme  tenuity  of  the  walla  of  the  thorax.  In  some  ex- 
tremely emaciated  subjects,  tlie  percuBsion  sound  over  lirng 
thickly  incorporat^jd  with  tubercle,  acquires  a  cerUin  air 
character  to  a  lai^ge  extent  But  careftd  attention  will 
enable  the  auscultator  to  distinguish  this  air-sound,  short 
in  area  aud  in  duration^  from  the  air  sound,  full  both  in  area 
and  in  duration,  proper  to  the  healthy  and  fully  inflated  lung* 
The  diagnoHis  of  the  ]>ercU8sion  dullness  of  phthisia  in  its  first 
stage  from  that  of  other  diseases  requires  careful  attention. 
This  is  tsO  be  effected  by  attending  to  several  series  of  facts. 
These  are  :  ('?-)  the  absolute  characters  of  the  sound ;  (6)  the 
locale  and  distribution  of  the  sound;  (c)  the  antecedents  in 
respect  of  the  health  of  the  patient ;  {d)  the  present  symptoma 
and  condition  of  the  patient. 

The  dullue^^s  in  the  first  stage  of  phthisis  is  usually  moderate. 
It  consists^  m  has  been  already  described,  at  its  first  develop- 
ment, rather  of  what  is  a  shortness  of  area  of  vihration,  a 
shortness  of  duration,  than  of  what  is  properly  speaking  called 
dullness-  If  it  be  called  dullness,  it  Is  ruore  correctly  desig- 
nated comparative^  and  is  by  no  means  absolute  dullness. 
The  dullnea^  of  cancer  of  the  mediastinum,  of  the  lung,  and 
of  the  hrouchial  glands,  the  duUueKs  of  hepatisation,  the  dull- 
ness of  aneurismal  and  other  tumours,  and  the  dullness  of  em- 
pyema, is  usually  much  more  decide^^,  and  often  reaches  to 
what  may  with  propriety  be  calle<l  absolute  dullness.  The 
dullne.sa,  too,  of  phthisis  in  its  second  stage  is  usually  more 
marked  than  that  of  the  first  stage ;  and  the  didlness  of  the 
third  stage,  with  few  except! on s^  reaches  to  an  amount  not 
ordinarily  heard  in  the  first  stage  of  the  disease. 

The  locale  of  the  dullness  of  phthisis  in  its  first  stage  has 
been  already  pointed  out,  Wliile  the  altered  sound  in  tiiis 
disease  chiefly  holds  at  the  apex,  and,  if  not  confined  to  on© 
side  of  the  chest,  is  more  marked  on  one  side  than  on  the  other, 
and  is  diflfused  over  the  whole  extent  of  tlie  supra-clavicidar, 
the  clavicular,  and  the  iufra-clavicular  regions,  the  dullness  of 
hepati.sation  is  almost  invariahly  discovered  at  the  inferior 
dorsal  and  inferior  lateral  regions.  The  dullness  of  aneurismal 
tumours  is  usually  situated  in  the  centre  of  the  thorax,  em* 
bracing  the  region  of  the  sternum,  and  invat:iing  the  side  of 
the  chest  to  the  extent  of  ahout  an  inch  or  an  inch  aud  a 
half,  rather  more  frequently  on  the  right  than  on  the  lefL 
Cancerous  tumours  of  the  thorax,  when  attended  with  dulln^i 
on  perctASsion,  have  this  sign  at  its  earliest  development  al- 
most invariably  mai^ked  at  the  sternum  at  the  level  of  the 
second,  third,  and  fourth  ribs.     It  is  usually  restricted  to  this 
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region,  or  it  may  embrace  a  small  extent  laterallj  on  one  or 

both  sides  of  the  sternum.  In  the  advanced  stage  of  cancer, 
wlieu  it  involves  the  bronchial  glands  to  a  great  extent  and 
invades  the  lung  tissue,  the  dullness  will  be  found  to  grow  in 
the  direction  of  the  mammary  and  infra-clavicular  regions, 
directing  it**  course  from  the  sternum  outwards.  The  pro- 
gression of  cancer-dullness  is  almost  invftriably  on  one  aide  of 
the  chest  only-  In  my  own  experience  cancer-dullness  has 
been  found  more  frequently  on  the  right  side  than  on  the  left. 
Tubercular  dullness  has  been  foimd  by  ine  nearly  as  often  on 
one  side  m  on  the  other. 

The  dullness  or  percussion  of  otber  mediastinal  tumours  is, 
of  course,  confijied  at  first  to  the  eternal  regions  and  to  their 
lateral  borders.  I  am  not  aware  that  it  i^  found  invading  one 
side  of  the  chest  more  than  the  other. 

The  dullness  of  hydrothrorax  is  generally  found  at  the  base 
of  both  sides  of  the  chest..  It  may  preponderate  on  one  side,  and 
in  some  examples  of  this  disease,  or  this  result  of  disease,  it  is 
strictly  confined  to  the  base  of  one  side  of  the  chest.  Wien, 
as  is  most  frequently  the  case,  the  effusion  is  the  result  of 
cardiac  disorganisation,  tlie  dullness  Ls  occasionally  found  on 
one  side,  or  more  upon  one  side  than  the  other. 

The  antecedents  of  phthisis  and  other  diseases  causing 
DOIXKE^  ON  PKRCCSSioN,— In  pbtkisis  the  antecedents  are  most 
commonly,  or  almost  invariably,  the  gradual^  moilerate,  and 
steadily  increasing  loss  of  strength  ;  the  accession  of  lassitude ; 
the  loss  of  flesh,  as  discovered  by  the  weighing  machine  or  by 
the  eye ;  a  moderate  amount  of  sboitness,  quickness^  or  embar- 
rassment of  respiration,  most  observed  during  exertion,  as 
in  walking,  during  manual  labour,  or  while  going  up  stairs. 
The  pulse  bad  been  previously  quickened,  some  flushing  of 
the  face,  and  bc^t  of  skin  had  been  observed^  more  particularly 
in  the  evening,  and  succeeded  in  the  night  or  early  morning 
by  perspiration.  The  skin  hatl  previously  become  dry  and 
rough,  and  the  hair  of  the  head  bad  Ijeen  observed  to  fall  off, 
Ha^moptyais  had  probably  occurred,  at  first  suddenly  and  to 
some  extent,  perbaijs  amounting  to  flome  ounces,  and  had  re- 
curred at  intervals  in  minor  f[iiantitj,  mixed  up  with  frothy 
sputum*  The  expectoration  bad  been  increased  to  an  ahnor- 
mal  amount  and  had  continued  to  augment,  and  bad  been 
sometimes  frothy,  and  sometimes  green  and  yellow,  tenacious 
and  tremulous,  and  homogeneous.  There  had  been  frequent 
short  cough,  or  less  frequently  a  long,  deep,  loud  cough, 
seeming  to  proceed  from  an  irritation   lower  down  in  the 
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aerating  apparatus  than  the  Uiruyxj  the  trachea^  or  the  primary 
bronchi.  Wliatever  paiti  harl  been  experienced  in  the  clieift 
had  be^n  yi^uelj  situated,  now  in  the  region  of  the  clavicles, 
BOW  at  the  shoulders,  and  at  anotlaer  time  in  the  lateral  re- 
^ona.  The  pain  Iiad  not  been  acute,  or  only  seldoni  so,  and 
had  partaken  largely  of  the  chaKteter  of  aching.  In  acute 
phthisis  the  accession  of  the  coiigb  has  been  audden;  the 
respinition  hm  been  early  quickened;  the  puleie  hm  soon  be- 
come fast ;  pains  of  a  somewhat  acute  character  have  been  ex- 
periencedj  for  the  most  part  in  the  sides ;  the  heart's  action  haa 
been  vii^ihly  increased  5  the  expectoration  has  been  copious,  of 
a  tenacious  character,  yellow  orgi'een  in  colour;  and  crackling 
in  the  chest  and  trachea  have  been  heard  proceeding  to  the  ear 
of  the  bystander  through  the  intervening  atmosphere.  The^e 
symptoms  have  bein  accompanied  with  chills,  and  flushings  and 
copious  sweats,  much  freiiuent  cough,  and  restlessness.  The 
tongue  has  been  coated  and  the  appetite  lirii?  been  impaired, 
while  thirst  has  oppressed  the  patient.  He  has  probably  evinced 
signs  of  the  strumous  diathesis ;  or  he  has,  within  the  preced- 
ing few  days  or  weeks,  siiflfered  from  long  exposure  to  cold, 
or  from  an  attack  of  measles  or  small-pox,  common  exciting 
causes  of  puhnonary  tubercle. 

The  antecedents  of  hcpati.mtiou  are,  exposure  to  cold,  or 
the  suft'eriog  from  some  febrile  disease,  such  as  typhus  fe%^er 
or  scarlet  feven  The  attack  was  sudden,  accompanied  vrith 
pain  confined  to  one  side,  or  it  might  he  in  both  j  short  pain- 
ful cough,  accompanied  with  remarkably  tenacious,  rather 
clear  or  greenish  sputnmj  becoming  in  a  few  days  rusty  co- 
loured. The  respiration  was  quickened  and  painful ;  the  face 
flushed  continuously ;  the  pulse  quick  and  full ;  and  the  tongue 
dry  and  coated.  A  hot,  dry  condition  of  the  skin ;  it  might 
he  partially  succeeded  for  an  hour  with  free  sweatings;  and 
occasional  delirium  would  he  present.  The  acute  conditions 
would  last  only  some  days,  and  rather  suddenly  give  way, 
leaving  some  shortness  of  breath,  cough,  and  some  sputuio, 
gnidually  declining. 

Empyema  dullness  is  associated  with  an  antecedent  history 
very  different  from  phthisis.  The  onset  of  the  disease  was 
acute  and  sudden,  and  attended  with  sharp  pain  and  difficulty 
of  respiration  ;  the  patient  seeking  the  serai-recumbent  pos- 
ture. The  disease  began  on  exposure  to  cold,  or  supervenetl 
upon  scarlet  fever  or  aeutt?  rheumatism  ;  and  pyrexia  syniptoma 
were  manifested  for  some  days,  and  then  rather  suddenly  de- 
clined, leaving  embarrassment  of  respiration  when  the  patient 
lay  upon  the  side  opposite  to  the  one  affected.     The  cough 
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"waa  frequent:,  shorty  and  painful,  and  accompanied  with  very 
little  or  no  sputum. 

^Mcdiaatiiial  and  anenriemal  tumonra  have  had  their  dull- 
ness on  percussion  beginning  near  the  sternum,  and  sharply 
bounded  by  resonant  percusBion  soimdB  more  extemalJy.  A 
sense  of  distress  has  been  present  at  the  sternum,  often  accoin- 
panied  with  pain  ;  there  has  been  absence  of  febrile  symptoms, 
and  the  complaints  of  the  patient  have  been  more  localised* 
Sometimes  a  dilBculty  of  swallowing  has  been  experienced,  and 
great  embarrassment  of  the  respiration  has  been  felt  at  the  re- 
gion of  the  sternum,  The  bronchi  being  pressed  upon,  the 
respiratory  sounds  and  the  cough  have  had  a  constricted  tube 
eharaeten  Tlie  cough  has  sometimes  had  an  ea-trmnel^  con- 
stricted sound,  originating  not  in  the  throat,  but  in  the  clieat. 
The  respiration  »oundti  have,  in  some  cases,  had  the  character  of 
air  passing  wttb  vehemence  through  a  gun  barrel.  In  cancer 
of  the  mediastinum  there  has  been  a  gradual  decline  of 
strength  and  flesh,  and  the  sputum,  sometimes  sanguine nus, 
has  been  moderate.  In  the  case  of  aneurism,  the  heart's 
action  hm  been  embarrassed,  and  often  tumultuous;  tlie  veius 
of  the  front  of  the  clvest  and  of  the  neck  have  been  fidl ;  aud 
though  the  breathiug  has  been  affected,  the  cough  has  not 
been  fievexe,  but  dry;  ami  hiumoptysis,  when  it  has  occurred, 
as  it  sometimes  does,  in  such  cases  bits  been  at  long  intei*vals 
and  to  a  considerable  amount.  When  cancer  has  invadefl  the 
adjoining  borders  of  the  Imig  the  sputum  has  l>ecDme  coloured 
like  prune  juice.  The  presence  of  a^ema,  at  first  locally  and 
then  generally,  at  an  early  period  of  the  disease  la  frequent, 
when  didlnesa  depends  upon  the  pressure  produced  by  aneu- 
rismal  tumours^ 

The  dullness  of  percussion  in  hydrotborax  has  been  very 
frequently  attended  with  palpitation  of  the  heart,  and  with 
other  signs  of  distm^bcd  cardiac  action.  The  difHculty  of 
breathing  has  been  greater  and  more  constant  in  hydro thi)rax: 
than  in  phthisis  in  the  first  sti^e ;  and  the  elevatcii  shoidders 
during  sleep  have  been  early  noted  in  the  case  of  serous 
efitision, 

D.  The  present  syinptoms  prove  of  great  value  in  deciding 
whether  the  dull  sound  on  percussion  be  due  to  phthisis  io 
the  first  stage,  or  to  otljer  murbid  couditions. 

While  in  phthisis  the  face  becomes  sharp,  and  varies 
rapidly  from  pallor  to  fluslung,  in  licpati^ation  it  is  compani- 
tively  calm  and  of  imiform  colour.  In  empyema  it  is 
mmous,  drawn,  and  indicates  suffering;  in  hydrothorax  it 
ia  generally  rather  livid  and  full,  aud  in  aneiirismal  tumours 
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ii  may  be  tolerably  healthy,  with  only  a  slight  amoimt  of 
piiffiiiess.  In  cancerous  tumourB  the  face  ie  usually  pale  or 
sallow,  and  wasted. 

The  respiration  in  phthisis  is  only  moderately  affected, 
while  in  liepatisation  it  ia  more  decided,  and  in  empyema 
and  hydrothorax,  and  in  cancerous  and  other  tiimouJis  of  the 
mediastinumj  it  becomes  exeessivej  and  forms  a  leading  fea- 
ture in  the  ease. 

Tlie  action  of  the  heart,  in  plithisis  is  quickened,  while  in 
aneurisraal  tumoiirn  and  hydrothorax  it  is  labouretl^  dift'used, 
and  troublesome  to  tiae  patient^  and  gives  rise  to  an  irret^dar 
or  intermittent  pulse-  In  empyema  of  the  left  aide,  the 
lieart  is  more  or  less  displaced  towards  the  right  side  of  the 
chesL 

In  phthisis,  the  condition  of  the  patient  is  marked  in  an 
especial  manner  by  wasting  of  the  whole  body,  slow  and 
steady,  and  bearing  a  large  proportion  to  the  distress  in  the 
chest  J  while  in  empyema^  cancer,  and  mediastinal  tumours, 
the  local  dibiress  is  in  excess  of  the  general  wasting  and 
disturbance. 

The  cough  in  phthisis  is  more  marked  than  in  other 
diseases  accompanied  with  dullnesa,  and  the  sputum  is  more 
continuous  and  uniform^  and  is  associated  more  frequently 
and  more  constantly  with  ha?raoptyBia,  for  the  most  part  mo- 
de rate,  but  occasionally  pretty  copious. 

Different  varieties  of  percussion  sound  have  l>eeu  noticed 
by  different  authors  in  the  first  Bt^e  of  phthisis.  It  has 
been  usual  to  divide  the  altered  percussion  notes  of  com- 
mencing phthisis  into  dullish,  dull,  and  very  dulL  My 
friend,  Dr,  (Jottou,  speaks  of  a  dullness  which  he  designates 
as  wooden;  but  it  appears  to  me  that  this  is  too  vague  a  cha- 
racter^  for  wood  will  give  out  almost  any  sound  according  to 
its  size,  its  thickness  or  thinness,  the  quantity  of  air  beneath 
it,  and  the  distance  of  the  air  from  the  percussed  surface; 
also  according  to  the  liardoess  of  the  wood,  and  to  its  firm- 
ness or  looseness  in  respect  of  its  subjacent  body ;  and  it  is 
obvious  that  each  kind  of  sound  so  obtained  is  equally  en- 
titled to  the  designation  of  wooden.  The  wooden  sound  of 
Dr.  Cotton  is  one  of  considerable  dullness,  not  absolute  dvdl- 
ness;  it  is  of  short  diuration,  and  harsh  to  the  ear*  The 
wooden  sound  is  usually  employed,  I  believe,  to  denote  a 
soxind  8ueh  as  proceeds  from  a  short  thick  piece  of  wood.  If 
used  in  this  restricted  and  defined  sense  it  may  be  usefid. 

Absolute  dxUlness  is  occasionally  heard  in  the  first  stage  of 
phthisis,  but  it  is  confined  to  the  inferior  and  posterior  aspect 
of  the  chest.     It  is  duller  than  the  dull  sound.     It  is  nearly 
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imitated  by  striking  the  second  phalanx  of  the  forefinger  of 
thd  left  band  with  the  forefinger  of  the  right  The  struck 
finger  is  held  free  in  the  air.  It  ia  due  to  complete  solidifi- 
cation or  effusion  iu  the  pleura. 

Some  phjsicifuis  have,  ia  a  few  instances,  believed  that 
they  have  heard  the  sound  termed  by  the  French  bruit  de 
pot  felcj  or,  by  the  English,  cracked-pot  sound,  in  the  first 
stage  of  phthisis,  I  have  never  lieard  this  sound  at  this  stagia 
of  the  disease ;  and  I  feel  assured  that  the  sound,  in  its  true 
and  full  characters,  has  never  been  emitteii  by  a  chest  iu  the 
first  stage  of  phthisis  only-  A  sound,  which  may  be  calle<i  a 
quasi-cracked  pot  sound,  it  iu  true,  is?  occa<5ioually  heanL  It 
is  a  sounds  loud,  not  dull,  prolonged,  with  a  metallic-like 
slight  chink;  but  the  peculiar  dull,  loud,  jarring,  short 
duration,  cavity  clink  is  different  from  it,  and  by  the  prac- 
tised and  carefiU  physician  may  be  reatiily  di^sttnguL^hed 
from  iL  This  quasi-cracked  pot  sound  will  be  considered 
more,  and  conti-asted  fully  with  the  true  si^^n,  at  later  parts 
of  this  work.  The  quasi-crack cmI  pot  sound  is  heard  most 
frequently  in  the  case  of  children ;  and  whether  the  contents 
of  the  chest  be  healthy  or  unhealthy  seems  to  have  Little 
influeuce  in  its  manifestation  according  to  some  of  the  most 
copious  writers  on  the  subject.  It  is  of  no  value  w^hat- 
ever  as  a  sigii  of  the  first  stage  of  phthisis* 
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Position  and  Form  of  tbe  Cheat  —  Forwat^l  lucli  nation  of  Thorax. — Eonndiiig 
of  Bock.^ — Elevation  of  CJuTides  und  Sciip^jc^Bouble-flatteDGd  Cheat.— 
Siiigte^flatt^Ded  Chi^at  ^-  Deprtfision  of  tb«  Thorade  Con*«.— Angidar  Cod- 
djtions  of  tht?  Front  of  th«^  Thorax. — Viirictipa  of  Chest  in  rtiference  to 
Induction  of  Pkthifiitt. 

CoNBiDERAJJLT  before  any  appreciahle  alteration  in  the  posi- 
tion of  the  chest  iu  phthisis  can  be  discovered,  the  aiiscultiitciry 
signs  and  alterations  of  the  percussion  note  which  have  been 
alreiidy  described,  are  manifested  in  a  sensible  and  reliable 
degree  in  almost  every  example  of  the  disease.  But  ere  much 
time  has  passed  from  the  accession  of  dullness  on  percussion, 
the  position  of  the  chest  imdergoes  a  change  in  a  large 
proportion  of  cases*  I  am  inclined  t^  say  that  not  less  a 
proportion  than  one  half  of  patients  in  the  first  stage  of 
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phthJaiB  in  whom  a  reliable  degree  of  alteration  in  the  per- 
cussion fiound  Is  procured,  evince,  in  an  amount  aufficiently 
great  to  be  appreciated^  a  change  in  the  position  of  tlie  chest 
in  respect  of  the  perpend icularp  The  thoracic  cone  m  bent 
forward  at  an  abnormal  angle-  The  axis  of  the  thorax  is  no 
longer  a  continuation  of  the  axis  of  the  abdomen,  or  nearly  m^ 
nM  in  health,  but  is  inclined  forward  to  a  sensible  extents 
This  is  obvious  to  the  eye.  The  shoulders  are  carried  forward 
with  the  thorax.  If  one  limb  of  the  chest  goniometer  (an 
instrument  to  be  afterw^ards  described)  be  applied  to  the 
hmibar  vertebnej  and  the  other  be  applied  to  the  dorsal 
vertebrae,  or  in  the  direction  of  these  bones,  the  arrow  of  the 
index  will  point  not  to  180%  the  normal  point,  viz,  that  of  a 
straight  line,  bnt  t-o  175'^  or  160"*  upon  the  arc. 

The  dorsal  vertebrEe,  from  a  compaiatively  stmight  line, 
deviate  to  a  curve  constantly  Increasing  with  the  progression 
of  the  disease.  This  may  be  measured  with  the  chest  gonio- 
meter. We  take  the  tangents  to  the  curve,  A  portion  of 
the  vertebral  cnrve  is  taken  about  equal  to  the  length  of  the 
two  extended  arms  of  tlie  instrnment,  this  being  divided  into 
two  equal  parts,  the  two  limbs  respectively  placed  upon  these 
parte  give  the  tangents  to  tfie  curve,  and  by  looking  at  the 
index  on  the  arc^  we  find  that  the  angle  formed  by  the 
meeting  of  the  two  tangents  is  that  of  180"*,  or  even  150% 
Thus  we  measure  the  amount  of  the  curve,  and  consequently 
the  amount  of  deviation  from  the  normal  line  or  form.  In 
this  way  we  have  a  mathematical  and  exact  demonstration 
that  the  curve  of  the  dors^il  vertebrsD  is  materially  increaaed. 
The  back  is  become  rounder.  It  wili  be  found,  however,  at 
a  future  part  of  this  work,  that  the  increased  curve  of  the 
first  stage  of  phthisis  is  replaced  in  most  examples  of  the 
disease,  and  more  particularly  in  chronic  cases  with  excess  of 
dyspncBa,  by  a  very  great  increase  of  roundness  in  the  third 
stage  of  the  disease.  It  appears  to  be  scarcely  necessary  to  say 
that  this  undue  curving  of  the  dorsal  vertebrae  occurs  in  other 
diseases,  and  in  crises  of  mere  general  debility  long  continued* 

Concurrent  with  the  rounding  of  the  dorsal  vertebral  ILue-, 
the  clavicles  and  scapida?  aie  wont  to  be  unduly  mised,  but  t^ 
a  very  small  amount  in  the  first  s^tage  of  phthisis.  This  holds 
only  in  perhaps  fewer  examples  than  the  rounding  of  the 
spine,  and  It  is  reniarked  most  when  the  first  stage  is  con- 
siderably advanced,  and  when  both  sities  of  the  chest  are 
affected  ;  or  ivben  in  addition  to  the  apex  or  apices  being 
tuberculat^d,  one  or  both  bases  are  congested,  or  have  their 
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finer  bronchial  tubes  obstructed  vnth  thickeaing  of  the 
mucoiia  membrane,  or  with  excessive  eecretion*  In  each 
cases  ati  explanation  of  the  greater  frequency  of  this  alter- 
ation in  the  shape  of  the  thorax  is  found  in  the  presence  of 
-more  than  usual  dyspncea.  The  elevation  of  the  clavicle  and 
F^oapula  is  moderate^  and  much  le^  exteuj^iyej  and  less 
frequent  than  in  asthma. 

The  moat  common  alteration  of  the  configuration  of  the 
thoraXj  in  the  early  part  of  the  first  stage  of  phthisis  is  a 
flattening  of  the  anterior  surface.  The  flattening  involvea 
the  sternum  down  to  the  ensiform  cartilage^  and  the  cartilages 
of  the  first  four  or  five  upper  riba  on  both  sides  of  the 
chest*  The  sternum,  instead  of  presenting  a  projecting  line 
as  it  descends,  tends  to  become  perpendicular,  or  it  may 
even  incline  inwards  m  it  passes  down.  If  the  joint  at 
the  middle  of  the  chest  goniometer  be  placed  at  the  upper 
border  cff  the  sternum^  and  one  limb  be  direeted  upwards, 
btit  m  the  peqiendicular,  and  the  other,  or  m  it  will  now 
be  the  inferior,  limb  be  placed  upon  the  sternum,  the  index 
on  the  arc  will  point  to  180°,  or,  so  to  speak,  to  the  angle 
of  a  straight  line  or  to  a  smaller,  viz.  17 5""  while  in  health 
the  angle  indicated  would  be  190°  or  200^,  the  latter  in- 
dicating a  well  projecting  sternum.  The  cartilages  of  the 
ribs  are  flatten eti  Laterally,  the  normal  rounded  figure  of 
health  is  lost.  The  angle  of  the  tangents  to  tlie  curve 
will  frequently  be  found  178^;  or  within  two  degrees  of 
a  straight  line,  while  it  is  t<*  be  remembered  that  the  normal 
angle  In  most  adult  chests  is  about  170°.  But  it  m  not 
laterally  only  that  the  flattening  is  remarked,  or  that  this 
holds  with  single  cartilages  only;  the  simie  alteration  is 
visible  vertically  or  from  above  downwards  in  reference  to 
the  line  formed  by  the  aggregated  cartilages.  In  health  the 
line  which  represents  the  cartilages  from  above  downwards 
is  rou-nded  or  curved  and  the  angle  of  its  tangents  most 
commonly  is  about  170°,  while  in  the  first  stage  of  phthisis  it 
often  becomes  straight  or  perpend icidar,  or  it  may  even  be 
directed  inwai'ds  towards  the  spine  as  it  descends,  being 
the  reverse  of  the  natural  direction,  The  angle  to  its 
tangenti!  is  often  178^  or  only  two  degrees  different  from  a 
straight  line.  The  second,  third,  and  fourth  cartilages  suflfer 
more  flattening  than  the  first  and  the  lower  cartilages,  and 
hence  the  inclination  to  the  straight  line  which  we  observe. 
When  the  ittemum  hm  assumed  the  perpendicular  direction, 
and  the  costal  cartilages  on  both  sides  of  the  chest  have 
became  flattened,  I  have  designated  this  abnormal  alteration 
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the  double  flattened  chest  This  deviation  from  the  natural 
configuration  of  the  tliorax  is  very  common  in  the  first 
stage  of  plithiaiB-  It  has  been  observed  by  me  in  a  larg^e 
percant&ge  of  examples  of  phthisia  at  this  periods  It  is  pecn- 
liarly  the  deviation  of  the  more  early  period  of  the  first 
stage  of  the  di.se^se.  Of  sixty-six  examples  of  thiy  aUemtion 
occurring  in  phthisis  of  which  I  took  particular  notice,  forty- 
nine  were  ossociuted  with  the  first  stage^  twelve  ^ith  the 
Becoud  stage  J  and  five  with  the  third  stage*  It  is  a  com- 
paratively rare  occurrence  in  other  diseases.  Of  seventy- 
four  examples,  as  many  as  sixty-Bix  occurred  in  phthisis, 
and  only  two  occurred  in  bronchial  disease,  one  in  dyspnoea 
and  two  in  heart  disease*  To  account  for  the  comparative 
rarity  of  tliis  deviation  in  the  advanced  etatre^  of  phthisis, 
it  is  to  be  remarked  that  this  is  not  due  to  a  subsequent 
rising  of  the  i^ernum  and  rounding  of  the  costal  cartilages, 
but  to  the  fact  that  more  remarkable  and  striking  deviations 
of  a  restricted  extent  occur  in  these  stages  and  take  the 
place,  so  t^  speak,  of  tiie  double  flattened  chest,  these  devi* 
ationa  being  single  flattening  and  undue  angularity  of  the 
articulations  of  tlie  sternum  and  cartilages,  and  of  the  car* 
tilages  and  the  ribs.  The  double  flattened  chest  has  been  more 
freq\iently  observed  by  me  in  females  than  in  males.  The 
rate  per  cent  in  males  has  been  only  39'1  per  cent,  while  in 
females  it  has  been  60*8.  This  preponderance  amongst  females 
is  due  perhaps  to  the  greater  delicacy  and  feebleness  of  this 
sex,  whicli  tend  to  habits  of  etooping^  to  early  yielding  of 
the  ribs  and  caitilages  to  the  injurious  influences  of  the 
disease,  and  also  t^  the  fact,  of  which  I  have  no  doubt,  that 
phthisis  in  females  is  less  frequently  than  in  males  the  result 
of  active  accidental  causes,  and  more  frequently  the  product 
of  Cf:tnstitutional  errors,  slow  in  operation,  and  therefore  more 
likely  to  be  attended  with  general  debility.  The  disease  for 
the  same  reasons  in  more  likely  to  be  diffused  over  both  sides 
of  the  chest  and  to  lead  to  a  corresponding  flattening,  This 
deviation  from  the  natural  configuration  of  the  chest  occurs 
at  all  ages,  but  is  remarked  in  a  larger  proportion  of  cases  in 
young  subjects  than  in  old*  1  have  observed  that  the  pro- 
portion of  examples  is  excessive  in  girls  imder  fifteen  years  of 
age.  The  gi'eater  ratio  of  cases  in  the  youug  than  in  the  old 
probably  depends  upon  the  more  yielding  consistence  of  the 
bones  and  cartilages  in  them  than  in  adults. 

The  double  flattened  cheflt  is  not  confined  to  phthisis  affecting 
both  hmgs.  It  is  seen  occasionally  when  the  physical  dgna 
reveal,  by  reliable  evidence,  the  presence  of  tubercle  in  one 
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lung  only-  I  have  seen  double  flaitening  nine  tim^s  in  single 
phthisis  out  of  forty-nine  examples  of  this  de^-^iation  in  the 
firtst  stage  of  phthiisis*  In  the  other  forty  examples  the 
tuhercle  was  diflused  over  both  hmgs,  though  it  is  true  in 
aome  caies  the  deposit  preponderated  much  on  one  Bide  over 
the  other. 

The  double-flattened  chest  owes  Ob  development  to  the 
reduced  bulk  of  the  limg.  Although  the  weight  of  the  lung 
in  phthisis  increases  materially  by  the  deposition  of  tubercle, 
yet  its  bulk,  under  the  inspiratory  effort,  is  very  considerably 
reduced.    The  accession  of  fresh  and  adventitious  material 

I  interferes  with  the  normal  inflation  of  the  vesicular  structure ; 
an  amount  of  air  h  prevented  entering,  greater  in  bulk  than 
the  obstructing  tubercle  that  ig  atlded ;  and  tlie  result  is  a 
decided  diminution  in  the  bulk  of  the  lung,  even  during 
inspiration.  The  normal  (juantity  of  retained  air  is  likewise 
reduced  by  the  presence  of  tubercle,  and  consetpiently  the 
bulk  of  the  lung,  even  after  expiration,  is  also  diminished. 
As  soon  as  the  lung  is  infl^ited  to  that  degree  that  cannot  be 
exceeded  without  pain,  distress,  or  laceration,  or  undue  dis- 

I  teuflion  of  dilatable  parts,  the  inspimtory  muscles  wliich 
elevate  the  chest,  including  the  sternum  and  the  ribs  with 
their  cartilages,  in  inspiration^  cease  to  act.  This  point  or 
limit  of  easy  inspiration  must  be  reached  sooner  when  the 
lung  is  soliiljfied  by  tubercle,  than  when  it  is  fully  inflatable 
SE  in  health  ;  and  therefore  the  chest  will  rise  less  in  this 
digea.se  than  in  health.  As  the  sternum  is  less  raised,  it  will, 
of  coJU*se,  project  less,  and  as  the  cartilages  are  seldom 
elevated f  interstitial  absorption  will  soon  remove  these  curves 
and  iiufwirt  the  flattened  appearance  which  is  under  considera- 
tion. To  thiB  cause  is  frequently  super-added  another,  viis, 
the  presence  of  contracting  tissue  in  the  lung,  underneath  the 
upper  cartilages.  Plastic  tissue,  either  in  the  hmg  or  at  the 
pulmonary  pleura,  by  contracting  very  much,  destroys  the 
vesicular  structure,  and  compresses  it  to  a  great  extent.  Over 
this  part,  of  course,  the  che«t  cannot  rise  without  the  occur- 
rence of  a  very  unlikely  amount  of  compensatory  dilatation 
in  other  parts,  or  of  laceration.  If  to  such  plastic  material  there 
be  added  fibrinous  exudation,  binding  the  pleura  pidmonalis 

'  with  the  pleura  costalis  immediately  under  the  cartilages  of 
the  upper  ribs,  a  great  addition  is  made  to  the  means  by 
which  tlatteningis  produced*  This  fibrinous  bond  is  observed 
in  many  escamplea  of  phthisis  in  the  first  stage,  but  much 
more  frequently  in  the  latter  part  of  it  than  in  the  first. 
Soon  after  its  formation,  it  contracts,  and  by  a  process  of 
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traction  it  aufifices  to  drag  down  the  cartilageSj  the  rihs^  and 
the  intercostal  soft  parts  sometuiieH  to  a  stiiking  and  remark- 
able extent. 

When  tubercle  is  present  in  both  lungs,  it  seems  to  account 
for  the  presence  of  flattening  on  both  sides,  upon  the  principles 
above  described ;  but  we  have  seen  that  this  deviation  is 
peculiarly  the  deviation  of  the  iirs^t  stage,  and  even  of  the 
first  part  of  it ;  while  we  know  that  iu  a  large  majority  of 
cases  of  phthisis,  the  disease,  when  first  noted,  is  discovered 
to  be  confined  to  one  side.  In  the  case  of  flattening  on  two 
sides  when  only  one  lung  h  tuberculated,  we  require  to  know 
what  agency  induces  the  deviation  on  tlve  healthy  side.  The 
explanation  is  perhaps  to  be  found  in  this — that  the  chest  is 
not  only  in  health  symmetrical  in  form,  but  in  muscular 
action,  and  that  even  in  diseit;se  it  is  some  time  before  a  loss 
of  Bynimetry  of  muscular  action  can  be  established*  The  riU 
over  the  unhealthy  lung  are  not  duly  raised,  aud  ius  the  mus- 
cles on  both  sides  have  hitherto  acted  in  unison^  the  muscles 
on  the  healthy  side  decline  to  act  longer  or  more  fully  than 
those  on  the  tmhealthy  side,  and  hence  a  flatteniug  which 
owes  its  origin  on  one  side  to  non-inflatability,  is  matched  on 
the  other  side  witli  a  flattening,  the  same  in  appearance,  and 
much  the  same  in  extent j  owing  its  origin  to  a  different  cause, 
viz.  deficient  muscular  action.  The  muscular  default  is  due 
to  diseased  lung  on  one  side,  and  on  the  other  to  the  loss  of 
that  harmony  which  tends  to  hold  in  all  svTnmetrieal  organs. 
The  lung  on  one  side  does  not  inflate  fully,  and  the  lung  on 
the  other  cannot :  the  ribs  on  one  side  do  not  rise,  and  on 
the  other  they  cannot. 

The  double  flattened  chest  is  not  of  great  value  in  the 
diagnosis  of  phthisis,  for  it  is  not  unfrequently  found  when 
there  exists  no  tubercular  disemie,  and  occasionally  when 
there  ie  no  thoracic  disease  whatever.  It  is  occasionally 
present  in  chronic  bronchitis,  and  I  have  seen  it  in  one  or 
two  examples  of  albimiinous  infiltration  of  the  apices  of  the 
lung  from  over^vascular  action,  causing  devesicutation  of  the 
partB.  This  configuration  of  the  chest  is  sometimes  congenital, 
very  often  it  is  acquired  by  occupations  entailing  long  con- 
tinued bending  forwaixL  Its  value  is  as  nothing  in  the 
diagnosis  of  phthisis,  compared  with  the  revelations  of  the 
stethoscope  aud  of  percussion.  Nevertheless  it  is  not  without 
some  value  as  an  adjunct  to  these  sources  of  evidence. 

The  single  flattened  chest,  as  an  indication  of  phthisis  in 
its  first  stage,  is  of  far  more  value  than  the  last  deviation. 
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and  is  really  useful.  We  find  that  the  Bingle  fiatfencxl  chest 
is  genemJIj  the  accompaniment  of  serioiiB  orgimic  pulmonary 
disease-  A  few  examples  of  this  alteration  of  the  cliest  are 
found  without  an}'  organic  disease^  and  are  dependent  upon 
congenital  con  form  atiou;,  or  more  frequently  upon  the  in- 
fluence of  occupation  in  trade,  or  upon  lateral  curvature  of 
the  spine,  but  the  proportion  which  these  case^  bear  to 
examples  of  well-defined  flattening  on  one  side  dependent 
upon  phthisis  Is  small  and  they  admit  of  very  reatly  re- 
ference to  their  proper  category.  The  aingle  flat  che^  is 
more  rare  in  the  first  stage  of  phihMe  than  the  doiilile 
flattened  chest.  While  six  axampleg  of  double  flattening 
were  seen  in  twenty  cases  of  incipient  phthisis,  only  three, 
or  just  one  half  of  single  flatteuing  examples  were  foimd 
in  the  same  number  of  phthisical  cases  in  the  first  stage- 
Obvious  dngle  flattening  is  not  neetricted  by  any  meaua  to 
the  first  stage  of  phthisis,  although  it  is  common  to  it>  for  it 
is  more  frequently  met  with  in  the  third  stage  than  in  the 
first  Thus  I  ascertained  the  presence  of  this  alteration  of 
form  was  found  twenty  times  in  the  third,  and  only  thirteen 
times  in  the  first^  stage  out  of  forty  examples  occurring  at  all 
periodB  of  phthisis.  In  the  second  stage  this  deviation  was 
found  seven  times  only  out  of  these  forty  examples. 

The  diseases  beeidea  phthisis  in  which  single  flattening 
ckocurs  may  be  partly  learned  from  the  following  table  of 
eeventy-four  examples  which  I  have  analysed. 


Itllblfl*. 

BrcmcbUl 

Djrfimaa. 

Hun  Dl»e&i«. 

86 

3 

2 

1                         2 

Since  this  table  waa  made  up,  I  have  found  a  remaikably 
good  specimen  of  single  flattening  occurring  in  cancer  of  the 
right  lung.  The  flattening  was  very  decided^  tlie  percussion 
was  extremely  dull ;  the  respii-ation  sound  was  blowing  or 
large  bronchial,  but  the  voice  was  weak.  The  patient  wris  an 
a<]ulb  male,  and  was  seen  in  the  hospital,  1  had  not  raet 
with  such  an  amount  of  flattening  previously  without  making 
out  the  presence  of  a  tubercular  cavity ^  nor  have  I  met  with 
such  another  example  since.  Within  the  last  tbrt-e  weeks 
(Dec.  31,  1860),  I  saw  an  example  of  flattening  of  the  right 
side,  accompanied  with  very  dull  percufeiion  at  the  right 
hm^t  and  strong  large  tubular  consftrictive  blowing  above. 
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A  cooiag  systolic  murmur  ^  midsteraum  caused  me  ijo  bub^ 
pect  aortic  aneurism. 

The  single  flattened  chest  is  occasionally  attendant  upon 
hepatiBation  of  tbe  lung,  but  when  so  occiirringj  it  is  associ* 
ated  with  very  considerable  retraction  of  the  middle  and  base 
of  the  thorax,  so  that  the  distinction  ia  easily  made. 

This  alteration  in  phthisis  is  frequently  associated  with  a 
moderate  amount  of  flattening  an  the  healthy  side,  hut  this 
bears  so  small  a  proportion  to  the  alteration  on  the  unhealthy 
side,  as  to  warrant  us  in  saying  that  the  morbid  condition  of 
the  form  of  the  chest  is  one  of  single  flattening.  The  Hat- 
tening  or  depression  is  so  couBpicuouB,  and  contrasts  so  much 
with  the  opposite  aide^  aa  to  attract,  so  to  fspeak,  the  ex- 
chisive  regard  of  the  eye^  or  rather  of  the  mind,  through  it* 
This  single  flattening  is  frequently  superadded  to  the  double 
flattening  which  had  existed  at  a  previous  period  of  the 
disease.  More  deposition  of  tubercle  and  consequent  non- 
dilatability  of  lung  have  taken  place ;  and,  in  addition,  con- 
tractions of  exuded  pla^stic  materials  at  the  surface  of  the 
apex  of  the  lung  have  compressed  the  vesicular  stjructure,  and 
led  to  tlie  descent  of  the  anterior  and  superior  parts  of  the 
walls  of  the  chest,  both  hard  and  soft.. 

The  flattening  upon  one  side  of  the  chest  is  frequently 
seen  on  one  side,  while  the  full  curves  of  the  other  side  are 
still  present. 

This  seems  to  happen  when  the  disease  has  been  rapid, 
and  when  much  pleuritic  inflammation  has  been  present,  by 
which  much  traction  power  has  been  exercised  within  a 
period  too  short  to  admit  of  flattening  on  the  other  side^  or 
when  the  respiratory  necessities  of  the  tdood  have  demanded 
as  full  an  inflation  of  the  healthy  lung  as  was  possible. 

Instead  of  flattening  of  the  opposite  side  taking  place,  I 
have  sometimes  seen  an  amount  of  fullness  and  curving  which 
has  looked  like  a  compensatory  change,  but  this  has  been 
observed  very  seldom  in  the  first  stage  of  phthisis,  and  much 
more  frequently  in  the  third.  Indeed  I  am  not  quite  certain 
that  a  very  decided  flattening  on  one  side  and  a  fullness  on 
the  other  are  not,  almost  without  exception,  the  associated  con- 
ditions of  phthisis  confined  to  one  side  in  the  third  stage  ;  but 
as  I  shall  have  to  treat  of  the  third  stage  at  an  after  period,  I 
shall  hope  to  find  an  opportunity  to  refer  to  this  point  again, 

The  mechanism  of  single  flattening  is  much  the  same  as 
that  of  double  flattening.  It  is  the  result  of  more  local  influ- 
ence, of  more  intense  action  of  the  causes  of  tbe  previously 
described  change,  and  of  the  more  potential  local  operation  of 
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fibrinous  or  plastic  esiidatioD-  Tbe  depression  or  flatt'eningis 
eonfioed  to  the  coastal  cartilages  upon  one  side,  with  the  occa- 
eioiial  exception  above  noticetl.  Sometimes  the  flattening  of 
the  cogtal  cartilages  \b  asBOciated  with  a  deflection  of  the  ster- 
num From  its  Dormal  plane.  The  sternum  in  this  case  in- 
clines by  its  lateral  bonier  to  the  depressed  costal  cartilages, 
and  makes,  or  tends  to  make,  with  the  longitudinal  line  of 
these  bodies,  one  straight  line*  Instead  of  the  transverse 
line  of  the  stemiim  observing  the  trans  verse  line  of  the  body, 
as  in  health,  it  is  ohlicjue  in  its  direction^  slanting  to  the 
diB^aed  or  depressed  side,  ^lien  this  occurs,  an  abnormally 
^gular  state  of  the  steriio-costo  cartilage  articulation  of  the 
Iwiuthy  side  is  produced.  But  this  is  much  more  frequently 
MKiciated  with  phthisis  in  the  third,  than  in  the  first  stage. 

Another  deviation  from  the  natural  configuration  of  the 
thorax  which  is  met  with  in  the  first  stage  of  phthisis^  is  a 
depression  of  the  whole  of  the  upper  ribs  for  the  most  part, 
chiefly  the  first  three ;  the  depres.^ion  holds  from  the  points 
of  attachment  to  the  sternum  and  the  vertebral  column^  and 
becomes  more  manifest  at  the  outermost  parts  of  the  ribs, 
those  most  distant  from  the  attachments  referred  to.  In 
tills  case,  the  depression  attracts  notice  chiefly  when  the  devi* 
ation  is  confined  to  one  side,  and  the  alteration  is  made 
very  manifest  to  the  eye  by  its  being  associated  with  a  cor- 
responding depression  of  the  scapula  aiad  the  clavicle*  In- 
stead of  the  line  of  the  clavicle  being,  as  in  health,  horizontal, 
or  nearly  so,  it  takes  a  downward  incliuation  as  it  septirates 
from  the  sternum.  The  line  of  the  clavicle  may  make  with 
the  horizontal  line  an  angle  of  10°  or  15".  It  is  to  be  observed 
that  this  kind  of  deviation  occurs  much  less  frequently  in  the 
first  than  in  the  third  stage  of  phthisis,  and  that  it  is  very 
commonly  the  result  of  hepatisation  of  the  lung,  and  also  of 
lateral  curvature  of  the  spine* 

An  inordinately  angular  condition  of  the  articulations  of 
the  sternum  and  the  upper  costal  cartilages,  and  of  the  costal 
cartilages  and  the  ribs,  is  also  not  uncommonly  seen  in  the 
first,  stage  of  phthisis.  It  is  sometimes  observed  on  one  side 
only,  and  sometimes  on  both  sides,  ^lien  on  one  side  only, 
it  is  of  rather  more  value,  as  an  indication  of  the  presence  of 
phthisis,  than  when  seen  on  both  sides :  of  twenty-two  ex- 
amplcHj  niueteen  were  aasociated  with  phthisis,  and  one  with 
doubtfid  phthisis,  Wien  on  one  side  only,  there  is  generally 
present  tubercular  disease  on  the  distorted  side.  This 
abTiormal  angularity  is  generally  oidy  very  moderate  in 
degree  In  the  first  stage  of  phthisis,  and  it  increases  in  the 
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second  and  third  stages,  often  to  a  very  remarkable  extent,  as 
we  shall  see  when  we  are  occupied  with  these  stages,  W^en 
this  angularity  is  seea  on  both  aides  of  the  chest,  tabercle, 
when  present  at  ail,  is  usually  found  on  both  sides  of  the 
chest-  Of  ten  examples  of  double  angularity  which  I  analysed, 
eight  were  associated  with  tuberculated  lung,  and  in  three  of 
these  eight  cases,  the  disease  was  in  its  first  stage* 

This  angularity  I  have  observed  to  occur  at  all  periods  of 
life.  Young  subjects  have  presented  many  of  the  examples 
of  this  deviation,  an<l  females  have  shown  it  in  a  great  propor- 
tion. Possibly  the  weaker  condition  of  the  articulations  in 
females  and  young  persons  may  conduce  to  this  result 

I  have  txicaaionally  seen  the  abnormally  angular  articular 
tions  of  pbtliisia  greatly  eularged  and  tender  to  the  ttjucb, 
from  the  presence  of  inflammatory  action,  evidently  the  result 
of  imdue  stretching  of  the  parts.  I  have  also  known  pus  to 
form  at  such  articulations* 

At  the  conclusion  of  this  work  I  have  added  a  paper  on  this 
subject,  which  I  published  in  the  "  Archives  of  Medicine," 
It  contains  some  wood -cuts. 

It  is  a  common  subject  of  tmlief  amongst  the  puljlic,  and 
perhaps  also  of  a  portion  of  the  medic4.il  world,  that  defonned 
and  narrow  chests  more  frequently  enclose  tubercular  disease 
than  the  heiilthy  and  capacious.  My  examination  of  some 
six  thousand  nude  chests  at  the  Consumption  Hiispital  has 
established  several  facta  in  connection  with  this  subject.  The 
first  is  this:  —  Compai^atively  few  greatly  distorted  chests  are 
Been  amongst  phthisical  patients;  I  believe  not  more  in  pro- 
portion than  are  found  in  persons  not  aufiering  from  phthisis* 
I  have  met  the  greatly  distorted  chest,  the  greatly  gibbous 
back  and  sternum  of  rachitis,  in  not  more  than  some  six 
persons  suffering  at  the  same  time  from  decided  phthisis; 
while  amongst  this  number  of  six  thousand,  I  have  seen  tliis 
distorted  chest  in  at  least  some  dozen  suffering  from  some 
dy.^pncrsa  and  bronchitis.  The  finest  specimens  of  the  human 
thorax  I  have  constantly  seen  associated  with  tubercular  dis- 
ease  of  the  lung,  and  I  believe  that  persona  having  this 
development  are  not  materially  less  liable  to  phthiBis  than 
others- 

It  is  true  that  the  che^^t  in  phthisis,  as  we  have  just  seen, 
particularly  when  the  disease  is  advanced,  is  the  frequent 
subject  of  alteration  of  form  and  of  abnormal  deviations;  but 
this  is  generally  partial  or  local,  and  it  ia  the  result,  and  not 
the  c-ause  or  adjuvant,  of  phthisia* 

Out  of  forty  patients,  male  and  female,  now  imder  my  care  in 
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the  Hospital  for  Coiisun3ption>  I  happen  to  have  tliree  ex- 
amples of  abtiommll}''  fonncnl  cht^st^t,  uot  the  result  of  diBeo^ 
t»f  the  eoQtaioed  organs;.  Two  females^,  about  forty  years 
of  age,  have  greatly  deformed  chests  from  angular  curva- 
tun©  of  the  spine;  and  one  male,  about  thirty  years  of  iigf, 
has  a  highly  developetl  pigeon-chest,  or  gibbous  sternum. 
The  man  suffers  from  bronchitis.  One  woman  has  hnmoral 
hronchitlfi,  and  tlie  other  woman  has  general  dry  bronchi tl?, 
cliaracterifled  by  much  s^uorous  rbonchuN*  I  am  inclined  to 
think  that  this  lattcT  patit'ut  has  a  smuU  cavity  of  a  tuber- 
cular character  on  the  right  side,  fiurmimdeii  by  condensed 
and  contracted  pulmonary  structure,  I  am  led  to  think  there 
b  a  cavity  from  the  presence  of  very  decided  dullness  of  the 
percuggioD  sound,  and  from  the  strong  anil  little  muffled 
th«^fracic  voice^  and  frura  tlie  superficial  and  decided  impuli?e 
of  tbe  heart,  seen  and  felt  at  the  second  rij|ht  i«terwi>ace- 
There  Ls  little  motion  of  tlie  right  side,  and  the  percussion  is 
dull  below.  But  my  Ciilleague,  Dr,  Cursham,  is  of  opinion 
that  the  caae  is  chiefly  one  of  bronchitis. 


CHAP.  XIII, 


nRST  &TXQ^  —  cantlnueiL 

Mo^rmtmln  of  thn  Cbest*  —  D<?flcieiicy  of  Motion*— Incrt'aacd  RitiNtng  of 
>"  ■'  rmd  Jefi^^tht- EatpjinsioiJ.  —  Slethomt■t^?^fl* ^ DcfeetJvp  Mofiou  tit 
t  Ht:  How  ilisfin Rubbed  from  that  of  utbep  DiBt'aM*a,  — Compfn- 

^^.  . ,  - .  Liiin  gf  hciilthy  Side, 

TiTB  movements  of  the  chest  in  the  first  stage  of  phthisis  are 
frequently  the  subject  of  obvious  alteration  from  the  healthy 
condition.  \^lule  the  number  of  respirations  in  a  given  time 
are  increjised,  while  the  diaphragm  may  descend  more  than 
naturaU  and  the  expiratory  muscles  may  evince  increased 
effort,  it  ia  manifest  that  the  elevation  of  the  upper  rib??,  in 
their  healthy  maimer,  is  reduced;  that  motion  of  the  ribs, 
which  is,  so  to  speak,  individual  or  special,  and  different  from 
that  motion  which  is  owing  to  a  liftiug  of  the  whole  thorax 
in  dyspnoea,  is  certainly  reduced  in  the  first  stage  of  phthisis?. 
In  the  act  of  inspiration  w^e  observe  that  though  the  ribs  be 
lifted  they  advance  less  forward,  and  expand  still  lees  laterally 
than  natural ;  tliere  is  lens  free  motion  of  the  individual  ribs 
upi>n  the  points  of  their  attecfmients  to  the  vertebral  colunm 
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and  the  sterniun.  There  may  be  conaidemble  elevationj  but 
the  expansion  h  deficient ,  little  outward  movement  takes 
place,  and  all  the  ribs  axe  lifted  together,  and  more  m  one 
piece,  than  ib  usual  in  health.  Whenever  there  is  that 
amount  of  deposition  of  tubercle  which  impairs^  to  a  ma- 
terial amount,  the  inflation  of  the  upper  lobe  of  the  lung, 
the  deficiency  of  motion  of  the  upper  ribs  is  to  be  observed. 
It  is  to  he  borne  in  mind  that  as  an  amount  of  tubercle 
may  be  present,  perfectly  constituting  phthisis^  and  giving 
rise  to  serious  derangement  of  the  health,  to  worsting  and 
hiemoptyais  without  an  appreciable  deficiency  of  respiratory 
sound,  or  to  dullness,  so  there  may  be  the  same  condition 
in  respect  of  tubercle  without  an  appreciable  deficiency  of 
motion.  This  deficiency  of  motion  is  often  very  marked 
in  the  latter  periods  of  the  first  stage,  but  it  becomes 
greatly  more  developed  in  the  second  and  third  stages  of 
the  disease.  The  deficiency  of  motion  is  generally  con* 
fined  to  the  ribs  placed  over  the  diseased  lung.  When 
decided  in  amount,  we  may  conclude  that  serious  disease  is 
imderneath,  and  that,  if  the  percussion  sound  be  moderately 
reduced  in  air  character  and  duration,  that  the  malady  is 
very  probably  of  a  tubercular  character.  It  is  to  be  borne  in 
mind  that  deficiency  of  motion,  like  deficiency  of  iuspirationi 
may  be  due  to  disease  of  the  muscles  of  the  chest,  of  the 
integuments,  and  of  the  ribs  themselves,  m  when  tliey  are 
the  subject  of  cancer;  but  this  latter  condition  will  be  at 
once  evident  to  the  eye-  The  eye  will  suffice  to  detect  a 
deficiency  of  motion,  hut  the  hand  will  often  conveniently 
corroborate  the  observation*  I  believe  that  the  eye  alone 
will  detect  deficiency  sooner  than  some  of  the  stetbometers 
which  have  been  contrived  to  measure  the  dechne  of  the 
thoracic  movements*  The  deficiency  tends  to  grow  as  phthiBiH 
advances.  The  stetbometers  of  Dr.  Quain  and  Dr,  Sibson 
aie  useful  in  ascertaining  and  recording  the  increase  or 
decrease  of  this  morbid  state,  and  they  suffice  also  to  afford 
an  illustration  and  proof  of  the  defect  that  may  mtisfy  mmo 
minds  more  than  the  unaided  inspection  of  the  chent  itself. 

We  have  spoken  above  of  defective  motion  of  the  w^alls  of 
tlie  thorax  as  confined  to  the  upper  ribs  and  cartilages.  It 
remains  for  me  to  say  that  in  a  small  proportion  of  cases  of 
phthisis,  even  in  the  first  stage  of  the  disease,  there  is 
observed  a  deficiency  of  expansion  of  the  ribs  placed  over 
the  base  of  the  lung,  Tlie  inferior  lateral  is  the  region  in 
which  this  defect  is  most  marked.  The  ribs  there  lose 
their  outward  expansion.     The  ratio  of  coses  in  which  this 
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deficiency  has  been  recognised,  to  the  whole  number  of  cases 
of  iucipieDt  phthkis  which  have  come  under  my  care*  is 
about  one  iii  twenty  cases.  In  iilniofit  all  these  cases  of 
deficient  motion  the  disease  had  progressed  to  ac  advanced 
periiKl  of  the  first  stage,  and  had  been  associated  with 
deficiency  of  motion  of  the  upper  ribs.  The  deficiency  of 
motion  here  depending  upon  tubercle,  or  tubercle  and  asso- 
ciated pneumonia,  may  be  diiRtirjguiBhed  from  mere  hepati- 
zation by  the  healthy  state  of  the  upper  lobes  of  the  lung  In 
the  latter  disease-  The  deficiency  of  motion  of  the  first 
stage  of  phthisis  in  this  region  is  to  be  distinguished  from 
the  immobility  of  pneumothorax  by  its  associated  moderate 
retraction,  and  reduction  of  dimension ;  and  by  the  presence 
of  tym|janitic  percussion  sound  in  the  latter  disea^  or  acci- 
dent* The  deficiency  of  motion  in  emphysema  is  observed  on 
botli  sides  of  the  cheet,  and  is  attended  with  clear  percussion, 
and  with  whistling  or  cooing  rhonchi*  With  respect  to 
deficiency  of  motion  at  the  upper  part  of  the  chest  in 
incipient  phthisis,  it  is  to  be  observed  that  it  is,  unlike  the 
deficiency  of  motion,  independent  of  diseasej  seen  chiefly  on 
one  side,  and  that  the  percussion  note  with  which  it  is  asso- 
ciated is  dull,  or  short  in  duration,  and  that  flatness  of 
form  frequently  accompanies  it.  The  respiration  sounds  in 
phthisis  are  such  as  have  been  already  noted:  in  emphysema 
they  are  whistling  and  cooiog,  and  very  protracted,  particu- 
larly the  expiratory.  The  loss  of  motion  of  pneumothorax  is 
combined  with  deficiency  or  total  absence  of  proper  lung 
soundB,  which  are  replaced  by  amphoric  blowing,  more  or 
less  loud,  and  more  or  less  constant,  and  mtli  metallic 
tinkling.  The  deficiency  of  motion  at  the  base  when  de- 
pendent iipon  eifusion  within  the  pleura,  is  distinguished  by 
increase  of  dimension  at  first,  by  rapid  variation  of  ditnen- 
sions,  and  by  gi'adual  decrease  as  absorption  proceeds.  EfiFu- 
sion  is  also  generally  at  first  denoted  by  tlje  presence  of 
a^gophony,  and  by  very  great  deficiency  or  total  absence  of, 
or  quasi-remoteneBa  of  respiratory  gountls,  and  further  liy 
absolute  want  of  air  character  in  the  percussion  sound,  which 
in  &ct  resembles  the  percussion  sound  of  a  finger  held  in 
tlie  air  and  struck  by  another  finger. 

It  is  not  unfrerjuently  observetl  in  phthisis,  at  its  first 
stage,  that  the  clavicles  and  scapulie  are  unusually  raised  in 
inspiration,  while  the  larynx  is  p ret ern at u rally  ckawn  to  the 
thorax,  and  there  is  much  abdominal  movement  from  more 
than  us!ial  descent  of  the  diaphragm,  common  in  cases  of 
great  consolidation  and  laryiigeftl  disetise.  In  a  very  con- 
it  2 
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siderable  proportion  of  examples  of  phthisis  in  the  first  stage 
marked  by  defective  motion  on  one  side,  the  diseased  side, 
the  movements  on  the  opposite  side  are  greater  than  is 
iiBtiallj  observed  in  persons  in  health.  This  is  observed 
chiefly  at  the  upper  front  and  in  the  lateral  regions.  This 
increase  of  movement  is  a  eompenEatory  one. 


CHAP,  xrv. 


FiBST  STAQE^ — cofUmued, 


Mmf^amtmB  of  flie  Chcst.^R^ductioii  of  antpro-|K>atenor  DianK^ter. — Increasfld 
diuDct«r  imm  Hypertrophy  of  Lung. 

The  dimensions  of  the  chest  in  the  first  stage  of  phthisis 
are  sot  altered  when  the  organic  disease  consists  only  of  a  few 
scattered  tubercles,  the  size  of,  say,  hemp  seeds^  in  the  apex 
of  the  hmg.  When  the  deposition  in  the  apex  has  attained  to 
that  extent  that  the  weight  of  the  part  is  materially  increased, 
and  in  a  square  inch  there  may  be  present  some  ten  or  more 
tubercles,  giving  a  solid  feehng  to  the  limgj  and  when  the  infla- 
tion of  the  vesicles  is  prevented  to  a  considerable  extent  botli 
by  tubercle  and  excess  of  liquids  in  the  vessels  and  inter- 
ceUvilar  tissue,  then  the  antero-posterior  diameter  is  reduced. 
This  reduction  we  discover  by  employing  callipers^  one  ex- 
tremity of  which  is  placed  upon  the  scapula,  and  the  otlier 
upon  the  front  of  the  cliestj  under  the  clavicle.  Tlie  reduc- 
tion in  the  antero-posterior  diameter  of  the  thorax  at  its  apex, 
thus  me^isured,  frequently  amounts  to  half  an  inch  in  the  first 
stage  of  phthisis. 

The  semi-circuraferenee  of  the  chest,  in  the  first  stage  of 
j>l^thisis  at  the  base  is  also  sometimes  abnommUy  affected.  It 
is  oecHskiixally  enlarged  when^  plciu-itis  having, supervened, 
effuRon  takes  place  to  a  considerable  extent.  But  this 
accident  in  the  firet  etage  is  rare,  not  occurring  perhaps  above 
oiicp  in  1(H)  cases.  Phthisis  supervening  upon  eff'usion 
within  the  pleura  is  not  here  iuohided,  for  we  speak  only  of 
etVusion  supervening  upcm   phthisis.     Ulien  effusion  super- 


ALTERATIOXS. 


101 


venes  in  the  first  stagi^  of  phthisb^  the  increase  to  the  semi- 
circnmfereuce  of  the*  chest  may  amount  to  one  iiich,  to  one 
inch  and  a  half^  or  even  two  inches-  This  increii^e  ^^euera!ly 
continnes  only  a  few  weeks  at  most,  and  h  invariably  followed, 
if  the  patient  survive,  by  a  return  to  the  normal  dimenaionflj 
lasting  only  a  few  days,  and  gi^^ng  place  to  an  abnormal 
reduction,  gradually  increasing  for  some  weeks,  until  the  re- 
duction amounts  to  one,  one  and  a  Italf,  or  two  incljes,  A 
material  reduction,  unpreceded  by  an  increase,  occasionally 
takes  place  in  the  first  stage.  In  a  small  proportion  of  cases, 
pneumonia  occurs,  and  after  some  weeks,  retraction  of  the 
aide  follows,  and  the  semi-circumference  of  the  diseased  side 
may  be  one  or  two  inches  less  than  that  of  the  opposite  side- 
The  reduction  of  the  semi-circumference  of  the  diseased  side 
in  the  first  stage  of  phthisis  occurs  periiaps  not  more  fre- 
quently than  once  in  ten  cases  presenting  themselves  at 
the  hospital.  It  seldom  occurs  at  the  very  earliest  period 
of  the  first  stage,  but  chiefly  in  tlie  latter  periotl,  when  the 
patient^s  health  is  materially  affected ;  his  breath  much 
quickened  and  shortened,  and  when  the  percussion  sound 
is  much  more  dull  than  natural,  and  when  great  deficiency 
of  respiration  is  detected  by  the  differential  stethoscope  em- 
ployed bi-laterally.  It  is  in  the  second  and  third  stages  of 
phthisis,  as  we  shall  soon  find,  that  reduction  of  the  semi- 
circumference  of  the  thorax  chiefly  takes  pliM^e.  It  is  an 
abnormal  condition  more  of  these  stages  than  of  the  first-. 

In  not  a  few  examples  of  undoubted  phthisis  in  the  first 
etnge,  I  have  ascertained  that  an  increase  of  the  semi- 
diameter  of  the  diseased  side  had  taken  place  when  no 
effusion  was  present  I  have  foiind  the  increase  to  amount 
to  half  an  inch  on  the  left  side,  and  to  half  au  inch  and  to 
one  inch  on  the  right  side.  The  increase  has  depended 
upon  the  presence  of  tubercle  and  a  hypertrophied  state  of 
the  lung,  the  result  of  over  nutrition,  and  upon  a  highly  and 
widely  diffused  congestion  of  the  pulmonary  structure.  The 
presence  of  vocal  fremitus  and  of  respiratory  Bounds,  close  to 
the  ribs,  have  served  to  exclude  the  idea  of  the  increase  being 
dependent  upon  effusion  within  the  pleura.  That  the  body 
and  base  of  the  lung  in  the  first  stage  of  phthisis  do  really 
become  enlarged,  I  have  ascertained,  by  observations  made  in 
the  dead-house. 


The  deviations  in  the  semi-circumference  of  the  thorax  are 
best  discovered  and  measured  by  the  employment  of  the  tape 
measure. 
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CHAP.    XV. 

HRST  STAGE — conUmted, 

Vitiil  CitjiaHty  of  tht*  Lungu.— Dt^fioion^y. — Littli^  Vdiic  of  thiu  Test. — Models 
t>f  iL**t-erl4iitiitig  vitjil  Cupacitj, — Ilutolutisoii's  Bpiromptfr  umpkiyt'd  at  tltp 
lioBpiUiJ. — HuMjiiiiMJti"&  Table.— Vitrirttions  of  vital  Capacity  in  Persons  of 
eujjie  StiUnix^^ — Instrument  valuable  chiefly  as  &  ii«^iLtiT&  Teat.— Resuataace 
of  Chest  !o  I'roasUTL^ 


At  an  early  period  of  phthisis,  the  amount  of  air  which  can 
be  drawn  into  the  lungs  by  a  forced  inspiration,  and  the 
amount  that  can  be  forced  from  the  che^t  by  a  full  expiration, 
Ib  niaterially  reduced.  This  diminution  proceeds  with  the 
progress  of  the  deposition  of  tubercle,  and  even  with  the 
expectoration  of  it,  and  the  formation  of  cavities.  The  cavities 
which  form  in  a  solidified  mass,  though  they  admit  aii*,  do 
not  coincide  witli  an  additional  general  air  capacity,  for  they 
seldom  admit  much,  in  consequence  of  costal  pressure,  and 
of  the  operation  of  contracting  fihrouB  exudation,  and  their 
formation  is  for  tlie  most  part  co-ordinate  with  the  further 
deposition  of  tuliercle  in  other  parts  of  the  limg^,  and  the 
hepatization  of  intercurrent  ]>ueitmf>nia^ 

As  soon  as  tubercle  has  filled  up  a  consider  able  number  of 
vesicles,  it  is  clear  that  the  amount  of  air  that  may  be  inspired 
must  be  reduced,  and  this  reduction  of  vital  capacity,  as  with 
some  impropriety  it  is  styled,  may  be  rletected,  if  a  careful 
experiment  be  made,  ere  percussion  hi^s  become  sensibly 
affected,  or  ere  the  respiratory  sounds  have  become  harsh  or 
locally  deficient. 

The  fact  is  obvious  that  the  so-called  vitality  capacity 
must  be  reduced  at  a  very  early  stage  of  phthisis ;  but  as  w^e 
have  no  means  of  ascertaining  to  a  nicety,  or  even  to  a  close 
approximation,  the  precise  amount  of  capacity  that  is  normal 
for  the  individual,  we  are  at  fault  when  we  desire  to  know 
whether  a  certaiti  not  materially  deficient  capacity  be  un- 
healthy. The  capacity  varies  in  health  to  a  considerable 
extent.  The  general  range  of  capacity  that  is  normal  includes 
many  degrees  of  deficient  capacity  in  individuals,  depending 
upon  disease*  Indeed,  the  normal  range  descends  as  low  as 
the  abnormal  range  of  capacity  in  a  considerable  proportion 
of  examples  of  phthisis,  in  the  early  part  of  the  first  stage, 
even  when  the  respiratory  sounds  are  assuming  the  phthisical 
characteristics,  One  male  of  5ft.  Hid,  in  height,  will  expire 
220  cubic  inches,  while  another  of  the  same  stature  will  expire 
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only  ISO  cubic  inches;  while  I  have  aacertained  that  Bome 
persons  of  the  same  stature,  iu  the  early  part  of  the  firat 
stage  of  phthisis^  witli  altered  perctission  soandj  and  the 
phthisical  respiration  sounds,  will  expire  not  less.  Taken 
alone,  reduce<l  vital  capacity,  if  moderate,  is  of  little  value  as 
a  diagnostic  sign  of  disease  generally.  It  is  of  still  less  value 
as  a  sign  of  phthisis  in  particular.  But  if  associated  with 
altered  percussion,  harsh  and  deficient  respiration  confined 
to  one  apex,  it  ia  a  somewhat  vniaable  element  in  the  iHidy 
of  evidence.  It  serves  as  a  fair  curroLoration  of  the  other 
physical  sign&  Deficiency  of  vital  capacity  is  common  to 
many  other  diseases.  It  is  observed  in  bronchitis,  in  emphy- 
sema, in  hepatization,  in  asthma,  in  cancer,  in  empyema,  and 
in  many  diseEises  of  the  heart. 

To  be  of  any  value  as  evidence  of  plithisis,  the  reduced 
capacity  must  be  constant.  If  occasional  only^  it  does  not 
depend  upon  disorganisation.  Deficiency  of  vital  capacity, 
besides  being  common  to  many  dlBeose^,  and  being  frequent 
as  a  natural  condition,  and  dependent  upon  many  physical 
and  even  moral  influences  of  a  strictly  temporary  character, 
possesses  this  dis^ulvantage  as  a  diagnostic  sign  of  phthisis^ 
that  it  points  to  no  part  of  the  pulmonary  structure,  to 
the  apex  or  the  base,  or  to  the  right  lung  or  to  the  left, 
m  tbe  seat  of  tubercle^  and  therefore  in  tbe.^e  respects  it 
comes  in  point  of  value  much  behind  tbe  signs  of  percus- 
sion and  respiration,  which  not  only  denote  tubercle,  but 
indicate  with  eacactitude,  its  precise  situation. 

The  amount  of  expired  air  may  be  readily  measured  by 
breathing  through  a  tube  into  ajar  filled  vnth  water,  and  in- 
verted over  water  in  a  reservoir,  and  so  graduated  as  to  denote 
the  quantity  of  air  which  is  received-  But  the  measurement 
of  the  expired  air  is  best  efiected  by  means  of  the  spirometer 
of  Dn  Hutehinson,  and  that  of  Mr,  Coxetei',  Dr,  Hutchin- 
son's instrument  has  been  employed  by  myself  in  making 
the  observations  which  are  here  recorded,  Ak  account  of  this 
instrument  will  be  found  at  a  subsequent  part  of  this  work- 
It  is  in  constant  use  at  the  Hospital  for  Consumption. 
Every  patient  on  admiasiouj  who  is  able  to  tmdergo  the  una- 
voidable fatiguej  is  made  to  use  this  instrument^  and  his  \ital 
capacity,  as  it  is  called,  is  ascextained  and  carefully  recorded. 
However,  it  is  but  right  to  say  that  veiy  little  weight  is  at- 
tached  by  any  of  my  colleagues,  as  far  as  I  know,  or  by  my- 
self, to  this  test,  and  that  we  regard  it  Ln  diagnosis  as  of 
infinitely  less  importance  than  percussion  and  auscultation, 
either  singly  or  together, 
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When  tubercle  ib  very  fully  deposited  in  the  lung,  the  vital 
capacitj  is  notably  cUinini&lied,  Dr.  Hutchinson  lias  formeil 
the  foUowiag  valuable  tabular  estimate  uf  the  vital  capacity 
m  the  firat  stage  of  phthisis ;  but  I  am  of  opinion  that  the 
patienta  whom  he  examined  were  in  an  advanced  part  of  the 
first  stage,  and  that  in  some  of  them  the  disease  was  present 
in  both  InngSj  and  invading  more  than  the  upper  lobes. 
Without  the  very  slightest  idea  of  impugning  the  diagnostic 
skill  of  Dr.  Hutchinson,  to  whom  we  all  are  much  indebted, 
knowing  from  much  experience  that  some  cavity  signs  are 
frequently  absent  for  a  time,  I  am  strongly  of  opinion  that  a 
few  at  leajft  of  the  cases  regarded  by  him  as  having  been  only 
in  the  firstj  were  in  reality  in  the  third  stage  of  the  disease- 
I  have  myselfj  on  the  first  examination  of  many  patients, 
found  abnormal  signs  belonging  to  the  first  stage  only,  and  on 
a  subsequent  examination  a  few  days  after,  I  have  heard  the 
conclusive  csvemous  respiration  and  the  conclusive  cavernous 
gurgling  Bounds. 

For  the  purpose  of  more  easy  comparisou  with  the  healthy 
standard,  m  given  by  T>r.  Hutchinson,  I  have  placed  the  vital 
capacity  of  tlie  fij'st  st^^e  of  phthisis,  as  given  by  the  same  an- 
thorityj  in  juxtaposition  mth  the  natural  or  healthy  estimate : 


UfiiAht. 

Ciipaciljr  in  liie  liil  StMg«  or 

Cfipacity  in  tlealth. 

rret. 

iHcHi-n.    Frt-t. 

tachm. 

Cubic  TnciiM. 

I'ubic  Inrho, 

Q   to  a 

1 

117 

174 

I         M       5 

% 

VI2 

18S^ 

2      „     5 

3 

127 

190 

3      M     6 

4 

las 

m 

4      ,     6 

& 

US 

106 

S      „     5 

6 

in 

214 

6    *,   a 

7 

140 

232 

7     .    5 

8 

154 

230 

8      .     & 

9 

159 

238 

a      n    5 

10 

166 

24G 

10     ,.     5 

11 

170 

254 

U      „     6 

0 

m 

262 

I  have  found  that  some  few  persons  of  very  different  stature 
have  expired  the  same  amount  of  air,  even  when  none  of  the 
results  could  possibly  be  referred  to  nervousness  or  to  inac- 
quaintance  with  the  operation  of  the  instrument.  Thus  two 
medical  men,  well  accustomed  to  the  use  of  the  spirometer, 
have  breathed  out  the  same  amount  of  air,  though  their 
stature  was  respectively  5  ft*  4 J  m,^  and  5  ft.  8^  im  The 
amount  expired  was  in  each  case  220  cubic  inches. 
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The  evidenee  of  the  spirometer,  judged  of  simply  by  the 
above  table,  is  only  a  very  rou^b  t-eat  of  piithisis.  If  em- 
ployed in  the  early  period  of  the  first  stage,  the  instrument 
would  doubtless  detect  a  diminution,  though  a  small  one,  of 
the  vital  capacity. 

It  may  be  observed,  in  respect  of  tliis  test,  tliat  as  far  aa 
phthisis  in  its  firt^t  stage  is  coQcemed*  diminution  of  capacity 
by  itself  is  of  little  valuer  but  that  excess  on  the  normal 
amount,  as  established  by  Dr*  Hutchinson,  is  of  great  negative 
diagnostic  value,  for  under  these  circumstances  we  never  find 
phthisis,  and  seldom  any  other  disease  of  the  lungs,  or  indeed 
of  the  respiratory  organs.  This  negative  value  is  very  Batis- 
fact-oiy  in  that  not  very  small  class  or  group  of  cases  in  which 
we  have  gradual  wasting  of  the  body  with  hectic  symptoms, 
marked  with  shortness  of  breath  and  ^ome  little  cough,  which 
presents  itself  to  the  physician,  and  in  which  no  phthisical 
physical  signs  are  made  out.  If  we  find  the  vital  capacity 
to  be  natural,  or  nearly  so,  we  may  conclude  that  the  disease 
18  not  phthisis. 

The  resisstance  to  the  pressure  of  the  fingers,  offered  by 
the  thorax,  is,  in  some  cawes  of  phthisis  in  its  first  stage, 
sensibl}^  increased  ;  but  this  is  never  perceived  until  the  aus- 
cultatory and  percussion  signs  are  unequivocally  developed. 
This  increased  resistance  is  much  more  a  sign  of  phthisis  in 
the  third  than  in  the  first  stage  of  the  disease. 


CHAP.  XVL 


nnsT  STAGE — eonUnued—  ascultatios  reernnatL 

Thoracic  aH^rJal  Min-rnur^.^IufiiiuDCC  of  the  reapiratory  ActS-^Iri-flnetice  of 
Fopct§  of  coTflinc  Contnictioti, — Oceatfioniii  AliSBm^.— litfJe  VtiJae  of  thk 
Sign, — Cnttiie^  of  it.— Loudness  of  c^rdme  Soiindfl, — Value  of  it. — Meohau- 
kni*  — Ctimpartitive  Power  of  solid  and  umforna  Bodit'H  to  acfjuiro  iSound 
from  solid  iJotEta. — ^^AdyentitiouH  Hc4ti*t  Sguadfl* — Veuoiwj  HummiBg. 

A  PHYSICAL  sign,  remarkable  in  its  character  and  readily 
audible,  occasionally  attends  the  first  stage  of  pLthigis*  It 
consists  of  a  gentle  blowing  arterial  murmur  at  the  apex  of  the 
ehest.  It  may  proceed  from,  the  pulmouaiy  artery,  the  left 
suhelavian  artery,  or  the  inuominata  on  the  right  side.  It 
seems  to  ariae  from  the  consolidated  tuberculated  lung 
pressing  upon  these  vessels.    The  murmur  or  blowing  is  always 
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systolic*  The  pulmonary  artery^  in  my  experience,  hm  been 
the  moat  frequent  eeat  of  this  sound  ;  the  left  subclavian,  and 
the  innominata  give  oat  this  sound  considerably  less  often,  and 
they  (the  two  last-named  vessels)  are  the  goiirce  of  it  in 
nearly  equal  frequency^  WTien  the  pulmonary  artery  gives 
out  this  sound,  it  is  heard  over  a  small  n€^arly  circuhir  area 
of  about  one  and  a  lialf  and  two  inches  in  diameter,  of  which 
a  point  about  half  an  inch  from  the  stcrnunx,  and  in  the 
middle  of  the  second  costal  interspace,  is  the  centre.  Beyond 
this  range  the  pulmonary  artery  murmur^  so  originating,  is 
very  seldom  heard.  On  a  few  occasions  it  has  extended  an 
inch  beyond  this  area^  in  an  oblique  tlirection  upwards  and 
outwards  towards  the  outer  extremity  of  the  clavicle.  It  is 
never  heard  at  tlie  apex  of  the  heart,  or  in  the  direction  of 
the  apex  of  the  heart.  The  murmur  when  proceeding  from 
the  left  subclavian  is  higher,  and  is  heai'd  loudest  at  the  first 
costal  interspace  near  the  sternum ;  it  seldom  or  never  reaches 
to  the  neck.  When  the  innominata  is  the  seat  of  the  blow- 
ing murmur,  it  is  heard  on  the  right  Bide  of  the  sternum  at 
the  first  costal  interspace,  and  may  be  traced  up  to  the 
clavicle  in  an  oblique  direction,  passing  outwards  and  up- 
wards. It  is  rarely  heard  above  the  clavicle.  The  intensity 
of  til  e  sound  is  not  uniform  ;  it  varies  with  the  force  of  the 
heart,  as  do  most  other  art-erial  murmurs ;  but  the  variation 
that  is  most  remarkable  is  that  which  holds  with  the  ditiferent 
acts  of  respiration.  It  is  rare  to  hear  a  murmur  arising  from 
the  pressure  of  tnberculated  lung,  that  is  not  affected  in  its 
intensity  by  some  one  condition  of  the  respiratory  function. 
The  condition  that  intensifies  may  be  inspiration,  a  very  full 
inspiration,  a  very  full  inspiration  with  the  bre-ath  then  held, 
or  it  may  be  the  act  of  expiration*  In  the  first  stage  of 
phthisis,  I  have  found  that  the  inspiratory  act  is  generally 
attended  with  a  slight  increase  of  eoimd.  But  the  greatest 
intensification,  and  it  is  really  remarkable,  is  obtained  when 
after  a  full  inspiration  the  breath  is  held.  It  woidd  appear 
that  the  conditions  for  the  generation  of  the  sound  are  now 
at  their  maximum.  The  tuberculated  lung  is,  as  far  as  pos^ 
sible,  filled  out  and  made  to  press  upon  the  artery,  while 
the  lieart  beats  with  unwonted  force^  and  propels  the  blood 
with  energy  through  or  into  the  compressed  vessels,  enlarging 
them  beyond  their  normal  size*  In  some  examples  of  this 
arterial  whiff  or  miu-mur,  I  have  heard  the  sound  only  during 
the  act  of  expiration ;  but  this  has  been  less  common  in  the 
first  than  in  the  tliird  stage, 
TiiiB  sign  is  made  out  in  about  five  per  cent  of  cases  of 
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plvtliislfl  iu  the  first  stage,  Tiie  arterial  stystoHc  bruit  of  the 
firyt  stage  of  phthisis  is  aeldfini  perfectly  unifurni,  even  when 
it  is  coDtinuous*  It  rise^^  and  falls  in  intensity  with  the  force 
of  the  heart's  actioa.  Wlieii  the  heait  is  excited  the  sound 
becomes  heightened,  and  when  the  oaniiac  coiitmction  is  re- 
duced in  force,  the  bruit  m  lowered,  At  least  Hub  variation 
is  found  in  most  exaniples.  In  not  a  few  persons  in  whom 
this  physical  sign  ih  heard,  it  disfippefirs^  or  ajto^'etber  fails  to 
be  heard,  for  a  time.  Thus  after  having  been  beard  very  dis- 
tinctly, the  utmost  attention  will  fail  to  detect  it  a  few  hours 
after.  I  have  sometimes  been  disappointed  with  this  silence, 
for  it  caused  me  fiome  doubt  as  to  the  accuracy  of  my  first  ex- 
amination. But  I  BCK5n  learned  that  the  silence  of  one  day  did 
by  no  means  argue  the  absence  of  sound  oo  a  previous  occasion. 
The  silence  or  the  absence  of  the  arterial  bniit,  after  it  bod 
been  distinctly  heard,  has  been  due  to  reduced  force  of  the 
cardiac  contraction*  The  eound  Las  been  got  rid  of  by  quietude, 
and  it  has  generally  been  reprtxiuced  by  sharp  walking  in  a 
room.  Tliis  non-persistence  is  valuable  in  diagncjsticating 
this  sign,  the  residt  of  phthisis  from  that  occurring  in  arterial 
obstruction.  The  di,sappearance  is  more  common  in  phthisis 
tliau  in  valvular  dUeasie,  Taken  by  itself  this  arterial  sign  iB  of 
no  cliaguofitic  value  in  the  first  ntage  of  phthisic ;  and  aMyficiated 
with  other  signs  that  are  conclusive,  it  is  confirmatory,  but 
it  k  also  almost  always  giiperfluous  in  the  diagnosis.  It  is  just 
possible  that  in  some  very  rare  examples  a  markiHl  arterial 
systolic  bruit  proceeding  from  the  ai'terfes  may  be  present 
from  the  pressure  of  tubercle  in  the  hmg,  immediately  and 
exclusively  in  the  vicinity  of  the  arteries  when  the  percussion 
note  may  be  little  affected  ;  but  such  a  coincidence  must  be 
rare,  and  it  would  he  imsafe  to  rely  much  upon  it.  Oecurriug 
by  itself,  then,  an  arterial  whiff  is  by  no  means  conclusive  of 
the  presence  of  tubercle ;  it  may  be  held  to  justify  some  sus- 
picion, and  t-o  suggest  further  watching  and  renewed  explora- 
tion- If  associated  with  loss  of  weight  and  obscure  hectic 
Kymptoms,  the  explorations  should  he  more  frequently  re- 
peated and  tlie  more  rigidly  performed.  The  mechanism  of 
the  arterial  bruit  is  this.  The  tubercle  presses  upon  the 
arter)',  causes  the  walls  to  come  in  more  than  usual  collision 
^tb  the  moving  column  of  blood,  and  more  than  the  usual 
»und  is  produced.  Besides  thisj  another  cause  is  in  operation 
most  examples  :  the  heart's  contraction  is  preternatural ly 
excited >  and  the  column  of  blood  in  thrown  with  more  than 
the  Uxsual  violence  along  the  arterial  channel.  The  obstruc- 
tion in  the  channel  is  reinforced  by  the  additional  force  of  the 
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current,  and  thus  anotlier  element  in  the  prochietion  of  sound 
is  added. 

The  Inudneas  of  Hie  ^ouuda  of  the  heart  is  another  early 
sign  in  plithisis,  la  a  hirge  proportion  of  eases  of  this  disease^ 
even  in  the  first  stage,  the  st^tho^seope  placed  under  the  clavi- 
clee  seems  to  convey  t-o  the  ear  the  sounds  of  the  heiirt  in  an 
exaggerated  manner,  or  in  a  louder  tone  than  i«  uaturah 
The  impression  made  upon  the  ear  serves  to  convey  t!ie  idea 
that  the  heart  is  preternatural ly  near,  and  that  the  action  of 
that  organ  is  unduly  CKcited.  At  all  stages  of  the  respirator)^ 
act  this  increased  intensity  is  observed. 

The  value  of  this  sign  ie  not  great.  Unless  supported  by 
tubular  breathings  dry  crackle^  very  long  ex]jiratioiij  shortness 
or  dulhiess  of  the  percussion  sounds  it  would  be  extremely 
dangerous  to  rely  much  tipon  it  as  evidence  of  phthisis  in  the 
first  gtage.  One  or  more  of  these  signs  are  essential  to  give 
it  any  positive  value  m  a  sign  of  phthisis.  All  of  the  signs 
referred  to  are  not  necessary ;  but  one  or  more  are  for  this 
purpose.  When  cardiac  londne.ss  is  found  alone,  and  when 
the  action  of  the  heart  is  not  greatly  excite<l,  and  wheu  the 
body  of  the  patient  is  slowly  wasting,  and  when  cough,  though 
very  moderate,  and  some  continuous  shortne^ss  of  lireath  are 
present,  preternatural  intensity  of  the  heart  sounds,  though 
not  conclusive  of  the  presence  of  inciptent  phthisis,  is  not  to 
be  held  worthless,  but  justifiea  the  suspicion  that  thk  disease 
is  present. 

In  the  case  of  nervous  patients  with  rapid  pulse  this  sign  is 
still  less  reliable.  But  the  prei^euce  of  it  in  nervous  patients 
is  not  to  be  altogether  disregarded;  for  nervousness  and 
phthisis  may,  and  often  do,  co-exiirt.  To  give  it  value  in  such 
patients  the  presence  of  the  other  confirmatory  signs  above 
noted  is  the  more  necessary.  This  sign  acquires  a  degree  of 
value  when  it  is  confined  to  the  right  side, 

The  mechanism  of  the  increased  intensity  of  the  heart's 
sounds  in  the  first  stfige  of  phthisis  appears  to  he  this :  the 
greater  density  of  the  lung  m creases  the  property  of  receiving 
sound  from  solid  bodies,  such  as  the  heart;  and  a  solid  body 
in  sonorous  modulation,  such  m  the  lung,  moderately  tubercu- 
lated,  is  better  calculated  to  convey  ita  sonorous  undulations 
than  an  aeriform  hody^  or  a  comparatively  aeriform  body, 
such  as  the  fully  vesicular  lung,  to  another  solid  body,  such  as 
the  walls  of  the  chest  It  is  doul)tless  true  that  solid  bodies 
bestow  their  sounds  freely  upon  jLeriform  bodies,  hut  it  ia  also 
true  that  by  the  looseness  of  the  particlea  of  such  bodies,  and 
by  tlie  diffusion  in  all  directions  of  air,  under  ordinary  circum- 
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stancaSj  sound  is  soon  dispersed  and  seneoriaUy  lost,  \^Tic!n 
air  is  confined  in  a  tube  after  receiving  sound  from  a  solid 
body  J  the  sound  is  maintained  in  very  considerable  ia  tensity, 
and  may  be  conveyed  a  great  distance,  lu  the  acquisition  by 
a  solid  body  of  sound  from  another  s^iHd  body^  an  element  in 
the  production  of  the  phenomenon  is  the  weight  with  which 
it  presses  upon  the  body  from  which  it  borrows  sound.  The 
weight  of  the  body  ofiFers  a  resistance  to  its  displacement  in 
the  mass  or  lump,  and  exposes  its  particles  to  the  molecuhu' 
motion  which  is  es?sential  to  sound,  and,  indeed,  upon  which 
soimd  depends.  Wood  lighlly  placed  upon  a  sounding  body, 
stich  as  a  musical  box,  accepts  sound  much  less  fully  than  wood 
that  is  applied  with  a  moderate  degree  of  pressure  or  force* 
]t  is  true,  however,  that  muck  weight,  on  the  other  hand> 
may  prove  unfavourable  to  the  acceptance  and  conveyance  of 
sound,  for  this  weight  may  interfere  with  and  impede  the 
sonorous  vibrations  of  the  sound-<"om  muni  eating  body  ;  or,  in 
other  words,  the  force  of  the  original  so im ding  body  may  not 
be  sufficient  to  throw  into  molecular  motion  the  heavy  super- 
incumbent body.  This  may  be  proved  by  placing  rods  of 
wood  of  different  densities  upon  a  musical  box.  The  very 
light  wood  conveys  less  sound  than  the  more  heavy;  but  if 
a  heavy  iron  rod  be  employed^  the  sound  that  is  communicated 
is  again  reduced,  the  weight  of  the  iron  impedes  the  move- 
ments of  the  musical  box,  and  tlie  iron  is  too  heavy  aud  re- 
sisting to  be  thrown  into  the  full  vibration  of  wood  by  the 
soimding  instrimient*  We  have  much  the  same  thing  pro- 
duced in  auscultation  of  the  chest:  lung  that  is  mo<lerately 
dense,  as  from  the  presence  of  tubercle,  conveys  sound  well  \ 
but  if  very  hard  and  very  dense,  and  the  originating  sound- 
body  be  feeble  and  easily  restrained  in  its  molecular  motion, 
such  as  the  flaccid  heart,  the  soimd  is  feebly  conducted,  and 
is  sometimes  inaudible-  This  will  serve  to  explain  the  con- 
flicting facts  which  have  been  observed  in  relation  to  sound 
and  consolidated  limg.  Sometime  the  sounds  have  been 
found  feeble,  and  at  other  times  they  have  been  found  to  be 
increased  in  intensity.  In  all  cases  there  has  been  consolidated 
limg;  but  in  reference  to  the  sounding  body,  it  has  been 
sometimes,  txon^  great  density,  opposed  to  acceptance  and 
conduction,  while  it  has  been  at  other  times  favourable  to 
acceptance  and  conduction,  from  less^er  density  and  lesser  re- 
si.Htance,  Hesistance  to  some  extent  is  necessaiy  for  the  ac- 
ceptance of  sound ;  but  resistiince  beyond  a  cei-tain  amount 
and  prnpnrtion  may  l>e  fatal  to  this  office.  When  the  bnig  is 
moderately  solidified  by  tubercle^  it  will  come  in  contact  with 
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the  heart  with  more  force  and  weight  than  finely  vesicular 
hinir,  and  will  therefore  accept  mimd  more  from  that  organ, 
in  the  same  manner  m  the  heavier  piece  of  wood  laid  upon 
a  musical  box  accepts  sounds  as  has  just  been  nientioned.  If 
very  heavy^  the  hing  may  impede  the  vibrations  of  the  weak 
heftrtj  and  may  even  itself  fail  to  be  fully  thrown  into  cor- 
responding sonorous  vibratioDfi;  and  thus  a  deadening  or 
damping  effect  may  be  produced,  as  in  fact  ib  sometimes 
observed.  We  have  seen  timt  hollow  w^oodeu  and  glass  rods 
vibrate  better  than  solid  ones*  Consolidated  lung,  such  as 
the  tuberculated  structure,  once  in  vil>ration  will  convey  or 
propagate  its  movements  to  the  solid  walls  of  the  chest  and 
the  solid  stethoscope  placed  upon  it  better  than  fine  vehicular 
lung,  for  this  reason,  that  solid  bodies,  m  has  been  before 
stated,  are  more  suitable  for  propagating  sound  to  Holid  bodies 
than  aeriform  bodies  are.  When  bodiea  are  neither  wholly 
solid  nor  aeriform  they  maintain  this  characteristic  in  pro- 
portion to  their  solid  or  aeriform  constitution.  Lung  with  a 
moderate  amount  of  tubercle,  therefore,  accepts  sound  and 
propagates  it  to  eolid  bodies,  such  as  the  walls  of  the  chest, 
better  than  vesicular  lung  or  emphysematous  lung. 

Adventitious  heart  southi>s. — In  the  first  stage  of  phthisis 
certain  diseased  conditions  of  the  heart  and  great  vessels  are 
wont  to  be  developed,  and  though  their  signs  cannot  be  re- 
gai'ded  as  the  primary  signs  of  pulmonary  consumption,  yet 
they  are  in  a  manner  signs  of  that  disease,  fur  it  is  to  that 
disease  the  secondary  disorders  which  they  denote  are  refer- 
rible.  They  are  truly  signs  of  pulmonary  consumption,  but 
they  are  secondary  signs*  With  this  qualification,  these  signs 
are  well  worthy  of  some  notice  in  this  place. 

The  to  and  fro  friction  sound  of  pericarditis  is  occasionally 
hejird  in  the  first  stage  of  phthisis.  It  occurs,  for  the  most 
part,  not  until  the  original  DiaUidy  has  continued  some  weeks 
or  montlis.  It  is  found  chiefly  in  those  examples  of  disease 
conjoined  with  pneumonia  and  pleurisy.  The  rheumatic, 
and  those  suffering  from  disease  of  the  kidney,  seem  to  be 
the  most  frequent  sufferers*.  It  is  eittremely  probable  that  it 
is  not  uncommon  in  those  subjects  who  are  sufferers  from 
deposit  of  tubercle  in  tlie  k  idney,  and  these  are  not  a  very 
Bmall  number^ 

Banic  arterial  murmurs  have  been  occasionally  heard  by 
me  in  the  first  stage  of  phthisis ;  and  from  much  post  mor- 
tem exploration,  I  believe  them,  in  a  considerable  propor- 
tiou  of  cases,  to  have  been  due  to  the  spreading  of  inflamjua- 
ioty  action  from  the  lung  to  tlie  great  arteriid  ostia,  or  to 
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vitiation  of  the  Llofxl  by  the  pulmonary  disease  doing  the 
saine  thing,  or  to  the  direct  deposit  of  tubercle  in  smiiJl 
yet  visible  amounts  iu  the  coats  of  these  vessels.  The  mur- 
murs which  I  have  attributed  to  phthisis  in  this  stage  have 
been  always  systfjlic.  Tlie  a<-)rta  has  been  much  more  the  seat 
of  this  phthisical  murmur  tijan  the  pulmonary  artery.  The 
murmur  is  always  persistent j  and  much  the  same  during  every 
part  of  the  respiratory  act,  which  is  not  the  case  with  mur- 
mur originating  in  raej-e  tubercular  pressure  already  noticfid. 
This  form  of  murmur  is  usually  aceom|mnied  with  excited 
and  tumultuous  action  of  the  heart,  always  persistent  to  a 
greater  or  lesser  degree. 

A  venous  humming  at  the  thorax  has  been  heard  by  me 
in  a  few  examples  of  phthisis  in  the  first  stage.  It  has  been 
heard  over  the  seats  of  the  innominata  and  the  subclavian 
veins.  It  has  been  heard  chiefly  during  inspiration.  Some- 
times it  has  been  conjoined  with  venous  murmur  in  the 
neck,  but  sometimes  it  has  been  found  alone.  It  has  not 
been  peculiar  to  females*  It  is  the  single  humming  in  the 
thorax  that  I  have  regarded  as  chiefly  due  to  the  presence 
of  tubercle.  It  hiis  alw^ays  been  foimd  on  the  tuberculated 
side.  In  some  aises  hseraoptysis  bad  taken  place.  JModerate 
pressure  from  tubercle  has  appeared  to  me  to  be  the  chief 
cause.     Aneemia  has  probably  aided. 


CHAP.  xvn. 

FiiBT  STAGE — cmitmued. 

Geneml  Character  ©f  thoracic  Sx^ijih. — Signs  of  jicute  Phthisis^^Grottping  of 
Ibomdc  8igQ9  m  different  Citsei*.— Duratiou  of  Signs,— Teudeiic^  to  Fro* 
gT«fiisioiii.^Occa«ioiial  Subaideiice,  natunilly  and  under  Tr^tilmotit,— Non- 
ceBsation  of  Sij^pM  at  Concludon  of  tx^t  Stttge. 

Tub  thoracic  signs  of  the  first  stage  of  phthisis  are  toleralily 
persistent.  They  are  gradual  in  their  development,  and  they 
seldom  appear  for  a  considerable  time  except  in  the  society 
of  each  other  iu  the  chronic^  and  much  the  most  frequent 
form  of  the  disease.  The  roughness  of  inspiration  is  liable 
to  gome  variation  in  degree  ;  the  roore  hurried  the  respiration 
is,  the  more  roiigh  is  the  reapiratory  sound.  The  length  of 
the  expiratory  sound  varies  considerably,  but  it  seldom  cbs- 
appeara  for  a  time.  The  subsidence  of  bronchid  congestion, 
0rof  tracheal  or  laryngeal  obstruction,  is  frequently  followed 
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by  a  more  healthy  expiratory  sound.  The  pectoral  voice  is 
usually  pereisteatj  and  tends  to  increase  as  the  deposition  of 
tubercle  proceeds^  until  it  compresses  the  bronchi ;  but  this 
is  liable  to  reduction  upon  the  voice  becoming  weak,  either 
from  general  debility  or  from  laryngeal  diseases.  Tlie  pec* 
toral  voice  disappears  altogether,  not  unfretiuently  when  the 
voice  assumes  a  whispering  low  character.  The  shortness  of 
duration  or  dullness  of  the  percussion  sounds  tends  almost 
uniformly  to  increase  with  the  age  of  the  first  stage ;  but  I 
have  occasionally  noted  a  tendency  to  the  resumption  of  the 
natural  note,  and  this  has  occurred  when  there  hm  been 
reason  to  believe  that  tubercle  has  been  absorbed,  or  that 
plastic  l^TUph,  the  result  of  inflammation,  ha^  been  removed. 

The  thoracic  signs  of  phtbisie,  iu  its  acute  and  much  less 
frequent  form,  present  collectively  some  points  of  difference 
from  those  of  chronic  phthisis.  The  respiratory  soimds  are 
Mier ;  the  sounds  are  more  vesicular  and  less  tubuW ;  the 
extent  of  the  signs  is,  cjuoad  space,  much  more  extended,  and 
generally  comprises  both  sides  of  the  chest;  there  is  more 
uniformity  of  the  physical  aigns  throughout  the  thorax. 
Sibilus  and  sonorous  rhonchus  are  widely  diffused,  and  the 
fine  crepitation  of  pneumonia  and  capillary  bronchitis  are 
frequently  present.  The  percussion  sound  is  little  altered 
considering  the  general  disturbance,  and  is  devoid  of  that 
very  common  loc^ly  restricted  alteration  which  we  so  com- 
monly and  generally  find  in  chronic  bronchitis.  On  the 
whole,  compared  with  the  danger  t^  the  patient,  and  with 
the  rapidity  of  respiration  and  the  break-up  of  the  health, 
the  signs  of  acute  phthisis  are  ill  developed  compared  with 
those  of  the  more  common  and  slow^er  form  of  the  disease. 
The  duration  of  the  signs  of  the  first  stage  of  the  acute  form 
of  phthisis  is  of  course  short,  and  these  are  soon  replaced 
by,  or  associated  with,  the  signs  proper  to  the  second  stage. 
The  first  stage  may  not  last  longer  than  two  or  three  weeks. 
But  death  frequently  occura  during  the  first  stage ;  while  it 
is  comparatively  rare  for  the  patient  to  die  in  the  same  stage 
of  the  slow  form  of  phthisia, 

The  grouping  or  association  of  the  thoracic  signs  of 
phthisis  is  foimd  to  be  various,  and  it  is  w^ell  to  know  the 
more  common  facts  relative  to  this  point.  In  perhaps  the 
largest  group  of  cases  in  the  first  stage,  presented  at  the 
hospitail  or  at  a  physician's  house,  we  have  associated  toge- 
ther a  certain  dullness  on  percussion,  roughness  and  deficiency 
of  in><pii'ati<in  sound,  a  slightly  tubular  bniit,  Inng  expiration, 
luoderate  fiattcning,  and  defective  mention.     In  some  cases 
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the  percusgioE  is  not  senstbl}^  altered,  aad  the  only  aiiscul 
tatory  mgm  are  harshneeB  of  inspiration  sound,  and  in- 
creased duration  and  coarseness  and  loudness  of  expiration, 
In  a  group  of  caaeSj  certainly  ad\^anced,  the  percusaton  sound 
U  extremely  dull,  and  the  respiration  is  remarkable  for  great 
tubularity,  the  thoracic  voice  is  very  strong,  and  the  motion 
is  very  defeetive.  I  have  spoken  of  acute  phtliii^is  alre^ly ; 
but  I  may  repeat  here  the  group  of  signs  are  generally  these 
— scarcely  altered  percussion  soimd,  scarcely  altered  motion, 
sibilus,  harshness  witJiout  deficiency  of  inapiration  sounds, 
and  ratber  fine  crepitation. 

The  duration  of  the  thoracic  signs  of  phthisis  varies  much. 
In  warm  climates  it  w  longer  than  in  this  country.  It  ranges 
from  three  months  to  Borne  three,  or  even  five,  yearn.  The 
more  common  period  is  from  six  months  to  oise  year>  The  signs 
of  the  firist  stage  usually  la^st  much  longer  than  those  of  the 
second,  but  in  duration  they  are  often  exceeded  by  the  third. 

To  progress  and  become  better  pronounced  is  tiie  usual 
character  of  the  signs  of  the  first  stage*  But  it  h  to  he  oIj- 
served  that  in  some  comparatively  few  cases  they  tend  to 
abate:  thus,  the  percu-ssion  becomes  more  clear,  and  the 
rongb  harsh  character  of  respiration  sound  somewhat  abates, 
though  the  deficiency  may  remain.  This  happy  course  of 
ttjings  occurs  clnefly  when  phthisis  has  arisen  from  the  ope- 
ration of  cold,  or  of  other  active  agencies  which  have  now 
been  removed  or  avoided.  Treatment^  too,  in  the  case  of 
good  or  fair  conatitutions,  is  successful  in  arresting  the  de- 
velopment or  increase  of  signs,  and  even  in  reducing  those 
that  have  been  already  induced. 

The  thoracic  signs  of  tlie  first  stage  of  phthisis,  we  shall 
find^  do  not,  as  a  whole,  disappear  on  the  accession  of  tlje 
second  staga  The  roughness  or  defect  of  inspii^ation  sound, 
and  the  prolonged  expiration  sound,  certainly  disappear  at 
the  spot  where  tubercle  h  softening,  and  the  lung  is  becom- 
ing eavernulous ;  but  it  very  generally  happens,  while  these 
sounds  are  diBappearing  in  tlie  original  spot,  and  are  being 
replaced  by  the  sigiis  proper  to  the  second  stage,  they  are 
manifesting  themselves  in  other  parts,  either  in  the  opposite 
lung,  which  had  been  hitherto  healthy,  or,  when  both  apices 
are  softening,  in  the  base  of  one  lung  or  of  both.  The  dull- 
ness on  percussion  increases  instead  of  disappearing  on  the 
accession  of  the  second  stage.  Bronchial  respiration  may 
continue,  but  it  is  less  obvious,  and  may  be  said  to  be 
replaced  by  the  moist  and  eavernulous  crepitations  proper  to 
the  second  stage*     The  force  of  the  pectoral  voice,  and  its 
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ringing,  metallic,  Tibratory  slinking  character  is,  I  believe, 
for  the  most  pai%  reduced,  wlien  the  disease  has  entered  fully 
into  the  second  stage,  viz,  that  of  softening,  and  when  the 
bronchial  tubes  and  lung  tissue  are  infiltrated.  However,  in 
many  cases  of  phtluwis,  in  the  second  stage,  the  greater 
int-ensity  of  the  voice  on  the  diseased  is  observed  as  it  was 
in  the  first  stage. 


CHAP.  XVllL 

FiEST  &TAQE— continued, 

Pliysicftl  Siptis  of  the  Throat.  —  The  Voici^,  —  WeakuPfiH  of  Voici?.  — 
Hoarse  Voicu  flomctini^fi  &  very  carlj  Hi^.  —  WhiBpeHRg  Voitw  and 
Aphoma. — JQemmiDg-^Auflcult^tioti  of  Lntjnx. — When  ihesa  SLgllt^  suggest 
Phthi^ia. — Excessive  Movement  of  Lar^Tix  ttnd  Trachea. — Cough  au  early 
Sign  and  why. — Characters. — Diagnoi^JM  of  phthi«i>^  Congh* — AnfitmltatioD 
cf  eonitrictLve  l&rynge^  Sounds,  &c. — Mouth  and  Nares. 

The  voice  of  the  patient  in  the  first  stage  of  pulmonary  con- 
Bumption  is  not  unfrequently  materiallj  or  sensibly  altered. 
I  have  known  a  weak  or  hoarse  voice  to  be  one  of  the  very 
first  physical  signs  of  the  disease,  and  to  have  suggested  just 
apprehensions  before  the  thoracic  signs  had  manifested  them- 
selves in  a  reliable  degree.  The  alterations  of  the  voice  are, 
thereforej  not  without  value  in  a  diagnostic  point  of  view,  I 
have  observed  alteration  of  the  voice  in  a  very  considerable 
proportion  of  examples  of  the  disease  in  the  first  stage.  At 
an  early  period  of  the  first  stage  the  proportion  is  small,  per- 
haps not  more  than  one  in  twenty  cases.  At  the  conclusion 
of  the  first  stage  it  is  higher,  perhaps  one  in  ten  cases. 

One  of  the  first  forms  of  alteration,  as  well  as  the  more 
common,  is  a  weakness  of  the  voice.  The  tone  and  character 
of  the  voice  are  unaltered,  but  the  voice  is  fonned  with  less 
force  and  iutensity.  This  weak  voice  loses  it^  accustomed 
pitch,  and  a*ssunies  a  monotonous  even  character*  It  is  some- 
times unequal :  the  force  of  the  voice  varies,  being  higher  at 
one  time  than  at  another,  and  occ^tjionally  sinking  extremely 
hiw,  imitative  of  a  whisper,  it  may  l)e  for  a  few  minutes  only, 
a  '*  hcmuring*' will  occasionally  restore  the  voice  to  nearly  lis 
natural  pitch  and  force.  The  weakness  or  lowness  of  the 
voice  may  show  itself  only  after  some  amount  of  talking,  A 
fit  of  coughing  oceaaionallv  restores  the  natural  character  of 
the  voice,  Iti  some  cases  of  phthisis  the  alteration  is  first 
noted  in  the  singing  voice :  the  patient  fails  te  raise  it  to  its 
ordinary  pitcli  \  but  after  a  time  acute  and  dificordant  notes 
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are  prodiiced,  the  pitch  being  suddenly  and  greatly  raised  fur 
ail  instant 

Tlie  YQice  ill  some  cases^  and  these  are  not  rare,  a8suines  a 
hoarse  or  "  thick  "  character,  as  if  the  vocal  chords  and  the 
larynx  generally  failed  to  vibrate  with  that  fuUnesB  and  clear- 
ness that  are  natural.  This  condition  is  pretty  uniform, 
seldom  passing  off  altogether,  yet  still  it  is  marked  vnth 
inequalities;  sometimes  it  is  increased,  and  at  other  timeSj 
though  very  brief,  it  leaver  nearly  altogether.  Sometimes 
this  boarseneaa  will  remain  for  a  few  days,  and  then  leave  the 
voice  veiy  nearly  healthy.  Upon  exposure  to  cold  air  or  to 
damp  it  itJ  extremely  liable  to  reappear. 

I  have  known  the  voice  not  only  to  become  whispering, 
but  to  be  almost  absent,  for  a  few  days,  in  the  first  stage  uf 
phthisis,  constituting  aphonia.  When  the  general  health  is 
declining,  occasional  and  evaiiescent  aphonia  should  suggest 
the  probability  of  tubercle  in  the  pulmonary  structure  and 
in  the  mucous  membrane  of  the  air  passages, 

I  am  able  to  call  to  mind  many  cashes  of  disease,  at  the 
commencement  of  which  a  hoarse  voice  was  really  the  only 
physical  sign  that  was  discovered,  and  which  have  subse- 
quently reiuihed  the  third  stage  of  phthisis  under  my  own  eye. 
There  is  now  in  the  hospital  a  3'oung  man  wlio,  two  years 
ago,  came  aa  an  out-patient  with  the  voice  I  have  been  de- 
scribing. It  was  lowj  hoarse,  and  unpleaavintly  rough,  and, 
m  it  were,  dry,  Suddenly,  after  a  few  words  w^ere  articulated, 
it  would  break,  and  the  succeeding  word  or  two  would  be 
tittered  at  a  high  pitch,  shrill  and  disagreeable.  For  months 
no  chest  physien.1  signs  of  phthisis  could  be  found  that  were 
conclusive  of  the  presence  of  that  disease.  After  some  months 
a  little  moist  crepitation  was  discovered  on  one  side,  and  the 
patient  has  now  very  extensive  moist,  crepitation  and  small 
gurgling.  In  this  case  numerous  examinations  were  made ; 
phthisis  wa.^  early  suspected,  from  the  general  debility  and 
from  the  loss  of  flesh,  as  well  as  from  the  disease  prevailing 
in  the  patient's  family  ;  yet  the  only  residt  of  several  cautious 
explorations  was  such  as  has  been  described. 

A  **  hemming"  expiratory  effort  is  frequently  made  in  the 
fin?t  stage  of  phtliisis,  and  is  Wf>rtliy  of  attention.  After 
Kpeaking  a  sliort  time,  the  patient  makes  a  .strong  and  pro- 
longed expiration,  and  at  tlie  samt^  time  lie  contracts  the 
muscles  of  the  glottis.  A  forcible  current  of  air  is  produced, 
and  this  sweeps  the  edges  of  the  glottis  and  tlie  adjoining 
parts,  dislodging  mucus.  With  this  effort  a  coarse  aspirate 
sound  is  produced,  which  is  called ''hemming  "or  ^'hawklug.*' 
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The  tonsils  and  the  pharynx  may  he  swept  by  the  same  or 
nearly  the  same  effort,  and  the  soimd  then  h  coarser^  and  U 
heard  to  proceed  not  only  from  the  glottis  but  from  the  fauces* 
After  '*  hemming''  it  frequently  happens  that  the  voice  be- 
comes  much  improved.  Sometimes  a  little  glutinous,  yellow 
mucus  is  discharged  by  thia  effort ;  Boraetimes  a  clear  starchy 
jelly  streaked  witli  black  pigment  ia  brought  up.  A  little 
frothy,  whitish  foam  is  often  the  only  material  discharged. 
After  the  first  effort,  nothing  whatever  in  the  shape  of  sputum 
IB  produced.  I  have  occasionally  seen  florid,  frothy  blood 
discharged  by  the  "hemming"  of  phthisis  in  the  first  stage^ 
particularly  when  the  effort  haa  been  violent  and  frequently 
repeated. 

When  the  stethoscope  is  laid  upon  the  lara}T£  or  trachea  in 
the  first  &tage  of  phthisis,  it  will  be  found  in  a  very  consider- 
able proportion  of  casea  that  the  sound  of  the  entering  column 
of  air  is  heightened  or  increased  in  intensity.  The  inspiratory 
fK)und>  too,  frequently  acquires  a  marked  roughuess.  J^ome- 
times  an  abnormal  blowing  character  is  added,  as  if  the  ent-er- 
ing  column  proceeded  faster  than  natural.  Occasionally  a 
cunsftrictive  sound  is  heard,  and  this  evidently  proceeds  from 
a  thickeued  and  congested  condition  of  the  mucous  membrane 
invading  and  contracting  the  calibre  of  the  tube,  and  causing 
a  loss  of  proportion  between  the  quantity  of  air  required  in 
the  lungs  and  the  eliannel  for  conveying  it^  the  last  being  ab- 
normally reduced*  Occasionally,  with  or  without  these  alter- 
ations of  the  tracheal  and  laryngeal  respiratory  soimds,  a  large 
mucous  rhonchus  or  rale  is  heard  from  the  passing  air  break- 
ing down  a  film  liand  or  membrane  of  mucus.  When  the 
mucus  is  thin,  bubbling  or  clicking  is  heard.  These  sounds 
may  be  formed  iu  the  lai'ynx  or  trac^hea,  but  they  may  procetd 
up  from  the  bifurcation  of  the  trachea,  or  even  from  a  lower 
point* 

For  the  examination  and  discovery  of  the  sounds  of  the 
larynx  and  trachea,  Dn  Camniau's  stethoscope  or  my  own 
differential  instrument  should  be  employed.  The  lightness 
with  wliich  they  may  he  applied  to  these  delicate  and  com- 
preK,sil)le  |iarts,  render  them  very  superior  to  the  woodeu 
s^tethoscope,  which  is  indeed  almost  inapplicable,  on  account 
of  tlie  unavoidable  pressure  upon  the  patient  which  it 
eutaUs, 

WJien  with  failing  health  and  the  absence  of  local  signs 
of  disease  in  the  fivuces,  tliese  tracheal  and  laryngeal  sotrnds 
are  heard,  they  must  he  held  suggestive  of  phthisis.  Wien, 
on  the  other  haud^  the  fauces  have  been  long  congested,  when 
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there  is  ulceratioD,  or  when  there  are  sigioa  of  recent  acute 
inflammation^  when  the  urgent  symptomB  of  laryngitiB  and 
croup  are  pressing,  it  m  little  likely  that  phthisis  is  present* 

The  motion  of  the  larynx  and  trachea  is  sometimes 
observed  to  be  affected  eajly  in  phtbiisia.  These  parts, 
instead  of  being  stationar}^  during  respiration,  are  seen  to 
move  more  or  less.  Diinng  inffpiration  they  descend,  and 
during  expiration  they  ascend.  This  motion  takes  place  in  a 
degree  corresponding  with  the  shortness  of  breath  or  with 
dyspnoea.  It  is  generally  moderate,  but  it  is  increased  upon 
exertion,  or  after  eating,  or  any  event  that  quickena  the  cir- 
culation of  the  blood.  The  trachea  seems  to  dip  into  the 
thorax  during  inspiration,  and  to  rise  out  of  it  during  expira- 
tion. In  dyspnoea,  from  asthma,  and  other  diseases,  these 
abnormal  inotions  are  much  greater.  In  phthisia  it  is  pretty 
uniforra,  and  is  almost  always  very  moderate.  It  steadily 
increases  with  the  progress  of  the  dlse-ase, 

The  percussion  of  the  larynx  and  trachea  in  the  first  stage 
of  phthims  elicits  no  abnormal  isigna. 

The  vocal  fremitus  is  unalt^^red.     Hoarseness  increases  iL 

Cough, — It  may  be  a  question  whether  cough  should  be 
here  treated  as  a  physical  sign^  but  to  me  it  appears  that  it 
is  strictly  proper  to  cla^  it  along  with  the  signs  which  are 
now  being  described,  for  it  certainly  is  a  pliyfiical  sign,  and 
appertains  more  to  tlie  throat  than  to  the  chest.  The  series 
of  involuntary,  and  more  or  less  violent  expirations  wliich 
constitute  it^  give  rise  to  sounds  which  are  very  sensible  both 
to  the  patient  and  the  physician.  They  early  occur  in  the 
first  sti^e  of  phtViisis,  and  ai^e  not  un frequently  the  very  first 
sign  or  disturbance  which  awakens  the  suspicion  of  consump- 
tion, not  only  on  the  part  of  the  patient,  but  subsequently  on 
that  of  the  medical  attendant.  This  sign  has  charaoteristic-s 
which  will  often  prove  to  be  of  some  value  in  distinguishing 
phthisis.  When  the  respiratory  characters  of  early  phthisis 
are  01  developed,  and  when  they  are  still  unsupported,  and 
uncorroborated  by  the  abBolute  or  comparative  percussion 
signs  of  this  disease,  the  examination  of  the  cough  as  heard 
through  the  atmosphere,  or  through  tlie  larynx  and  trachea 
^d  the  chest,  by  means  of  the  stethoscope,  will  greatly  aid  in 
diagnosis. 

Cough  varies  much  in  its  characters.  In  other  words, 
there  are  many  varieties  of  cough.  Some  are  of  little  import, 
and  belong  to  maladies  and  disorders  of  very  little  gravity, 
while  others  denote  very  important  disease^,  such  as  that 
treated  of  in  this  work-     To  the  untutored  ear  the  differences 
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in  the  charact^rn  of  cough  are  of  little  weight  The  differences 
are  little  regarded,  aod  they  signify  little  or  nothing ;  hut  to 
the  auscultator's  ear,  a  cough  is  more  tlrnii  a  mere  cough  as 
the  world  estimates  it,  and  it  possesses  qualities  which  with 
very  coneiderahJe  certaintyj  associate  with  it,  in  the  mind  of 
the  skilful  physiciaoj  diseases  of  very  different  characters  and 
of  very  different  importance,  in  reference  to  life  and  the 
danger  to^  or  the  comparative  safety,  of  it. 

We  have  spoken  of  a  certain  roughness  of  respiration^  a 
deiiciency  of  the  inspiratory  sound,  of  prolonged  noisy  expi- 
ration, of  abnormal  differences  in  the  quality  of  sounds  in 
different  partu  of  the  chest,  as  ascertained  with  great  precision 
with  the  aid  of  the  differential  stethoscope,  as  being  the  first 
signs  of  the  deposition  of  tubercle  in  the  hmgs,  but  unless  we 
are  to  regard  these  signs  as  more  particularly  signs  than 
cougli  iSy  we  do  wrong,  for  certainly  we  have  heard  the 
phthisical  cough  iu  phthisis  some  time  before  we  have 
become  satisfied  of  the  presence  of  the  ordinary  physical 
signs  already  described. 

It  is  easy  to  conceive  that  this  physical  sign  should  be 
developed  at  a  period  when  tubercle  is  being  deposited  in  the 
minutest  particles.  The  morbid  excitM  action  which  almost 
always  attends,  and  that  indeed  is  one  part  of  the  series  of 
causes  of  the  deposition,  is  very  likely,  all  must  admit,  to  pro- 
duce that  nervous  irritation  which  excites  coughing.  We 
know  bow  very  little  vascular  over-action,  and  how  small  an 
amount  of  extraneous  material  in  the  air  passages  and  air 
cells  of  the  lungfi  will  suffice  to  induce  this  convulsive  or 
spasmodic  act  and  its  attendant  noise.  How  reasonable  to 
suppose  that  long  before  tubercle  has  attained  to  that  mass 
and  proportion  necessary  to  produce  an  appreciable  shortness 
or  dullness  of  the  percussion  sound,  sufficient  irritation  may 
be  present  to  induce  the  act  of  coughing.  Even  the  deficiency 
and  the  roughness  of  inspiration  which  attend  tubercle  when 
deposited  in  small  quantities,  may  be  associated  at  the  very 
first  with  that  impression  upon  the  nerves  which  will  suffice 
to  produce  tussive  phenomena;  and  it  is  not  at  all  unlikely, 
in  my  opinion,  that  cough  may  even  precede  any  respiratory 
sign  upon  which  we  can  rely.  If  this  be  correct,  the  study 
of  the  cough  of  phthisis  is  of  great  importance,  for  it  may 
enable  us  to  detect  the  presence  of  this  fell  disease  at  an 
earlier  period  than  we  can  do  with  any  other  sign.  If  the  cough 
precedes  other  and  reliable  signs,  and  if  the  phthisical  cough 
can  be  diagnosticated,  then  we  shall  have  the  very  great  ad- 
vantage of  earlier  intelligence  than  we  have  hitherto  obtaineth 
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Whether  the  cough  of  phtliisis  poss esses  features  differetit 
from  the  cough  of  other  affectiotiM,  and  whether  by  ita  history 
it  can  be  diagnosticatetl,  it  ia  now  our  duty  to  inquire,  I 
believe  ite  history  —  by  which  I  mean  its  mode  of  origin,  the 
circumstances  under  which  it  arises,  its  behaviour  with  the 
lapse  of  time,  aad  the  sounds  which  mark  it,  will  be  sufficient 
to  specialise  it  and  to  enable  the  careful  observer  to  recognise 
it-,  so  that  it  shall  prove  a  useful  and  a  tolerably  reliable  sigii, 
if  not  a  conchimve  one.  Though  not  conclusive  of  the  pre- 
sence of  tubercle,  it  may  he  held,  I  doubt  not,  of  nearly  etjiial 
value,  vi2.,  conclusive  of  the  extreme  probabiHty  of  this  depo- 
sit- It  will  early  supply  us  with  that  reiwonable  amount  of 
proof  that  mil  justify  us  in  making  any  eftbrt  to  arrest  a  nas- 
cent disease,  and  to  warrant  the  patient  in  making  sacrifices 
towards  this  end.  If  more  convincing  evidence  be  wnntingj 
if  a  little  more  proof  would  lie  yet  desirable,  this  is  counter- 
balanced by  the  fact  that  our  early  action  tends  in  a  very 
important  manner  to  Bave  human  life;  and  aft^r  all^  this, 
and  not  merely  absolute  certainty  in  diagnosis,  is  the  great 
end  of  medical  art,  and  should  be  the  constant  aim  of  every 
physician. 

The  cough  of  the  iirst  stage  of  phtlrisis  is,  as  writers  have 
all  along  described  it,  a  short  one-  It  is  not  preceded  by  a 
specially  long  inspiration  like  the  cough  of  whooping-cough. 
The  respiration  immediately  before  is  not  different  from 
that  observed  in  the  intervals*  Suddenly  a  short,  harsh, 
quick  involuntary  expiration  is  made,  producing  a  rough  and 
somewhat  but  not  very  constrictive  sound  at  the  glottts ; 
this  ii  succeeded  by  a  short  almost  imperceptible  inspiration, 
marked  Ijy  a  very  slight  glottis-inhaling  sound*  A  n<  it  her 
forcible,  quick  and  involuntary  expiration  follows  instantly, 
the  interval  between  the  first  and  second  expiration  not  gene- 
rally exceeding  more  than  one  moment  or  half  a  moment; 
this  is  succeeded  by  an  almost  imperceptible  imperfect  inspi- 
ration. These  acts  of  quick  niid  forcible  expirations  and 
inspirations  occur  till  some  three,  four,  or  five  or  six  are 
accomplished,  the  duration  and  relative  periods  above  indi- 
cated being  strictly  observed,  the  last  inspiration  is  generally 
long  and  somewhat  noisy.  At  first  the  eeries  of  acts  do  not 
generally  exceed  three  or  four,  and  as  the  sound  which 
accompanies  them  is  not  very  loud,  and  as  the  tussive  act 
does  not  much  distress  the  chest,  or  produce  deep  respiration, 
such  as  follows  violent  coughirig,  this  sign  is  frequently 
little  attended  to,  either  l)y  the  friends  and  attendants,  or 
by  the  patient  himwelf,      80  little  is  the  impression  made 
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hj  ihlB  kind  of  cougbi  that  the  physician  is  frequently  in- 
formed that  it  does  not  exi«t,  when  it  hm  really  for  some  tune 
been  experiencefl.  The  patient  himself  will  frequently  main- 
tain,  in  opposition  to  the  testimony  of  his  friends,  that  he 
has  no  such  Bymptomj  and  evinces  a  remarkable  solicitude 
and  repugnance  in  respect  to  being  thought  to  suffer  from 
it.  This  cough  occurs  during  the  whole  waking  day,  at 
intervals  more  or  lem  prolonged.  A  series  of  i^uch  con- 
vulsive or  spasmodic  acts  may  occur  every  half  hour  or  every 
hour  J  or  it  may  be  that  an  interval  of  some  three  or  four 
hours  is  observed  between  any  two  of  them.  Sometimes 
many  series  of  these  acts  will  occur  in  one  hour,  while 
several  succeeding  hours  may  pass  without  the  occurrence 
of  one  of  them, 

Early  morning  when  the  patient  awakes  and  when  he  rises 
out  of  bed,  is  generally  marked  by  some  of  these  acts  of 
coughing.  After  speaking,  after  muscular  exertion,  frequently 
during  eating  and  after  it,  during  walking,  after  running,  or 
wliile  ascending  stairs  or  an  elevation,  the  patient  is  troubled 
with  one  or  more  of  tliese  spasmodic  acts.  Cough  is  common 
on  lying  down  in  bed  ;  but  in  general  sleep,  at  least  at  first., 
is  little  disturbed  by  it 

In  the  morning  some  sputum  is  generally  expectorated : 
it  is  sometimes  simply  frothy,  or,  with  this  frothy  sputum, 
generally  white,  a  very  small  mass  of  light  yellow  or  faint 
green  material,  of  jelly-like  consistence,  streaked  with  black 
pigment,  may  be  conjoined.  There  may  be  no  yellow  or 
green  material,  and  but  a  small  irregular  mass  of  clear  or 
semi-transparent,  colourlesSj  jelly  or  starch-like  mucus  may 
present  itself,  and  this  seema  to  be  composed  of  several  little 
masses  joined  together,  loosely  attached,  and  easily  broken 
ai^under  with  tlie  linger:  this  usually  contains  a  few  dark 
streaks  of  pigment,  like  minute  black  threads  or  fibres  in 
irregular  lines.  During  the  day  the  cough  is  usually  dry,  or 
the  sputum  is  only  whitish  froth. 

When  the  series  of  spasmodic  acts  is  passed,  the  respiration 
is  a  little  quickened  for  a  few  moments,  and  the  inspirations 
are  deepened.  The  deep  inspiration  wliich  follows  coughing 
in  early  plitliisis  is  favourable  to  the  auBCultator's  judging  of  the 
character  of  the  act,  as  it  takes  place  in  the  lungs.  An  inequality 
in  the  amount  of  the  inspiration  on  the  tw^o  sides  of  the  chest 
is  now  readily  made  out,  by  means  especially  of  the  differential 
stethoscope ;  dry  crackle,  clicks,  and  tearing  or  rolling  bruits 
are  now  exaggerated  ;  and  more  readily  mmle  known  to  the  ear. 
Bounds  are  not  only  exaggerated ;  there  is  reason  to  believe 
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til  at  air  cells  Iming  now  very  fully  inflated,  sounds  may  be 
pruduced  which  otherwise  would  not  be  at  all  heard. 

The  cough  of  early  plithisia  is  frequently  attended  by 
flushing,  etc,  of  the  face^  but  this  is  extremely  slight  compared 
with  that  observed  dming  the  violent  cough  of  bronchitis, 
emphysema,  pneumonia,  and  aj^stbma,  or  of  the  third  stage. 

The  heart's  action  is  quickened  for  a  few  minutes ;  but  tbia 
excitement,  like  the  distress  of  the  body,  is  generally  slight 
compared  with  the  resultfl  of  coughing  in  many  other  dis- 
ea^B.  The  cough  of  crude  tubercle  in  the  lung  is  free  from 
the  very  constrictive  sound  which  accompanies  croup,  from 
the  deep  whoop  and  violent  paroxysms  of  whooping-cough,  and 
from  the  dry,  constrictive,  trachea.1  and  large  tubular  rounds 
which  characterise  the  cough  dependent  upon  hysterical  dis- 
orders. Neither  is  it  marked,  except  in  extremely  rare  cases, 
with  the  constrictive  sound  and  great  fremitus  of  the  chief 
bronchi  J  which  we  have  in  some  persons  of  nervous  and 
hysterical  constitutions.  The  absence  of  .signs  of  inflamma- 
tion of  the  feuoea  and  tonsils ;  the  symptoms  of  croup  and 
htryngeal  disease,  marked  by  great,  constant,  and  persistent 
altemtions  of  the  voice ;  the  secretions  of  bronchitis ;  the  pain 
of  pleuritisj  with  its  dull  percussion ;  the  febrile  condition  of 
pneumonia,  with  its  flushed  face,  dyspnoea,  and  characteristic 
sputimi,  and  the  evidences  of  hysterical  disorder,  will  serve 
to  narrow  the  question  and  to  exclude  these  various  diseases. 

The  cough  of  phthisis  begins  without  obvious  cause,  and 
is  without  the  acoompaniment  of  much  physical  sufi^eiing  in 
the  throat  and  chest,  and  is  associated  with  only  a  moderate 
amount  of  shoi*tnesB  of  breathy  slowly  increasing,  and  with  a 
motlerate  progressive  decline  in  strength  and  flesh.  The 
cough,  in  a  large  proportion  of  cases,  is  soon  accompanied 
with  hoemoptysis;  it  may  be  only  streaky,  or  it  maybe  copious 
and  flowing.  The  severity  of  the  cough  increases  with  time, 
and  it  resists  treatment  more  than  most  other  forms  of  this 
spasmodic  act. 

A  sense  of  tickling  and  irritation  at  the  glottis  often  pre- 
cedes the  cough,  and  seems  to  provoke  it.  When  the  act  of 
coughing  is  o?er,  the  sense  of  local  irritation  is  allayed  for  a 
time ;  and  in  this  way,  and  by  cleaaing  the  larynx  of  mucus, 
the  cough  sometimes  affords  a  little  relief  to  the  patient 
The  exhibition  of  opiates  frequently  abates  the  cough,  but 
only  for  a  time;  and  the  genera!  health  generally  loses  more 
by  the  constant  employment  of  such  mean^,  than  the  patient 
gains  in  respect  of  the  cough,  at  least  in  the  first  stage  of 
the  disease,  and  it  is  only  of  this  that  we  now  treat 
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Listened  to  by  raeana  of  tlie  stetho«)Cope  placed  upon  the 
chesty  or  upon  the  trachea,  the  cough  m  heard  generally 
alone.  A  constrictive  blowing  only  is  superadded,  or  a 
sibilus  may  be  heard.  The  sounds  are  aooiewhat  distant, 
passing  througli  the  lung  substance.  The  crepitations,  gurg» 
lings,  and  cavernous  blowings  of  advanced  phthisis,  the  fine 
crepitations  of  pneumonia,  and  liquid  crepitations  of  cedema, 
are  absent  in  the  thoracic  sound  of  the  cough  of  phthiaiB  in 
the  first  staga 

The  tussive  bruits  of  the  first  stage  of  phthisis  are  distant, 
and  pernieate  a  dense  lung,  while  the  tussive  sounds  of  the 
third  stage  are  generally  Buperfieial,  and  reach  directly  into 
the  ear,  as  it  were. 

Tlte  passage  of  the  respiration  air  into  and  out  of  the 
laiynx  and  trachea  is  occasionally  performed  with  difficidty 
in  the  first  stage  of  phthisis.  This  arises  from  the  prasence 
of  congestion  or  chronic  inflammatory  action  in  the  mucous 
merabrane  of  these  parts.  Sometimes  the  affection  of  the 
membrane  involves  ulceration ;  but  this  occurs  much  less  fre* 
quently  now  than  at  later  stages  of  the  malady-  When  the  con- 
gestion is  considerable,  and  when  thickening  of  the  membrane 
takes  place,  particularly  at  the  larynx,  a  constrictive  blowing 
sound,  more  or  less  harsh  and  loud,  takes  place,  particularly 
with  the  inspiratory  act,  the  expiration  is  noisy  and  pro- 
longed. The  constrictive  blowing  is  well  heard  by  applying 
a  flexible  stethoscope  to  the  larynx  or  trachea.  The  length- 
ened respiratory  sound  is  also  well  perceived  in  the  same 
way.  But  these  morbid  sounds  travel  down  to  the  thorax, 
and  may  be  heard  there-  The  blowing  sound  serves  to 
hide  or  mask  rough  or  harsh  respiration  sounds  of  the  lungs 
themselves.  They  are  also  liable  to  be  erroneously  taken  for 
Boimds  originating  in  the  limg  when  that  structure  is  healthy. 
The  lengthened  expiratory  noise  of  the  larynx  and  trachea 
may  be  erroneously  regarded  as  belonging  to,  and  origin- 
ating in,  the  lung,  for  it  may  be  heard  there.  On  the  other 
hand,  the  long  expiration  due  to  disease  of  the  lungs  may 
be  masked  by  it. 

The  prolonged  expiration  through  the  larynx,  v^c,  also 
actually  prolongs  the  expiration  of  the  lungs  when  healthy, 
and  consequently  the  soimd  which  accompanies  it.  The 
diagnosis  may  l>e  generally  successftdly  made  by  attending 
to  the  seat  of  the  greater  intensity  of  the  soundsj  and  to  the 
voice.  If  they  are  louder  at  the  larynx,  they  are  of  laryngeal 
origin,  and  the  voice  is  usually  and  pers!st43ntly  affected. 

The  pharynx  in  the  first  stage    of  phthisis   occasionally 


tllE   PIIABTNX, 


12a 


becomes  the  seat  of  physical  ^alteration.  The  mucous  mem- 
brane is  roughened  as  well  as  reddened.  The  fullicies 
become  enlargedj  and  sometimes,  hut  rarely^  the  seat  of 
minute  ulceration,  I  have  occasionally  seen  thick,  green, 
and  yellow  niucua  attached  firmly  to  the  posterior  walL  The 
morbid  state  of  the  pharyngeal  membrane  gives  rise  to  fre- 
quent expulsive  efforts,  which  produce  a  mvmd  like  the  word 
haawk.     The  effort  is  usually  styled  **  hawking/' 

The  uvula  is  very  frequently  found  to  be  niiliealthy  m  the 
first  stage  of  phthisic.  It  ia  unduly  reddened,  and  venous  rami- 
fications are  readily  seen  upon  its  surface.  The  whole  organ 
IS  occasionally  hypertrophied  to  a  moderate  extent,  Some- 
times it  19  very  ciubbed  at  its  free  extremity.  Occasionally 
the  mucous  membrane  at  the  extremity  seems  to  fit  loosely, 
and  to  be  (edematous.  Lengthening  of  the  part  is  a  common 
condition  J  and  serves  to  bring  the  extremity  into  unpleasaut 
contact  with  the  rima  glottidis  and  the  floor  of  the  pharynx  ; 
this  causes  much  distress,  frequent  coughing,  and  almost 
continuous  tickling  in  the  upper  part  of  the  throat. 

The  gumsj  in  a  small  proportion  of  caaes,  present  a  fine 
Foaaoeoua  line  along  the  border  which  unites  them  with  the 
teeth. 

The  uares,  in  a  few  cases,  are  the  seat  of  irritation  and 
some  swellings  giving  rise  to  a  nasal  twang  more  or  less  per- 
sistent, or  recurring  from  time  to  time*  The  secretion  is 
occasionally  morbidly  increased. 

The  morbid  conditions  above  referred  to  seldom  attain  to 
very  great  proportions  in  the  first  stage  i  but  as  they  often 
become  serii>us,  and  demand  treatment  in  the  latter  stages 
of  the  disease,  they  will  be  treated  of  again  at  subsequent 
jmrts  of  this  work. 

The  mode  of  examining  the  mouth,  &c,,  will  be  explained 
in  the  second  part  of  this  book. 
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General  Remarks.  —  Moist  Crppit-ation.  —  Great  Vtiluc  of  thie  Sign.  ^Me  or 
flexible  Stetboe^^Clpe8. — Progresa  in  respect  of  KegioiiB. — Limiu4  Amount  at 
first.— Great  dtfiL-ieDtjy  of  i^efiplmtioii  Soundi),  iwvd  differ^^Dtial  Stethoscope. 
—  Ske  of  crepitation  Bubbles.  —  SquasJiiiig.  —  Mtclmnism  :  Film  Kauture  : 
Bubble  Kupturc.  ^  8otmd  modified  hy  Consistence  of  Liquid,  —  Crepitation 
aflPected  bj  ctirdiac  Hovemonts.— Diagnosii  of  phtliisiwil  Crepitation. 

The  physical  signs  of  phthisis  in  the  second  stage,  the  penod 
of  the  softeniug  of  tubercle  and  of  the  breaking  down  of  the 
Burroimding  pnbnonaxy  structure,  are  much  more  marked  thau 
those  of  the  first  stage,  except  at  the  very  last  part  of  it,  viz., 
that  which  immediately  precedes  the  accession  of  the  second 
stage.  They  are  also  to  be  more  depended  upr^n,  and  are  less 
like^Iy  to  permit  of  errors  in  diagnosis.  This  is  as  we  might  ex- 
pect from  the  consideration  of  analogous  conditions.  An  evil 
long  or  some  time  established,  or  that  has  somewhat  grown, 
is  more  Likely  to  be  discovered,  readily  recognised,  and  to  be 
distinguished  from  other  conditions  than  when  it  has  only 
begun,  when  it  is  at  its  earliest  origin,  and  before  it^ 
characteristics  have  become  ijvell  pronounced.  In  the  second 
stage  we  mark  three  important  circumstances  connected  with 
those  portions  of  the  lung  originally  diseased.  The  first  is 
the  absence  of  certain  signs  observed  in  the  first  stage ;  the 
second,  the  exaggeration  and  obvious  increase  of  signs  which 
are  oljserved  in  the  first  stage;  and  the  third,  viz.,  tlje  addi- 
tion of  new  signs  to  those  discovered  in  the  preceding  stage 
of  the  disease.  Besides  this,  we  discover  signs  of  phtlusis  in 
portions  of  the  lung  which  had  been  healthy,  while  the  parts 
originally  attacked  with  the  disease  were  only  in  the  first 
stage,  but  which  have  now  become  implicated.  The  signs 
discovered  in  the  recently  attacked  part«  are  those  of  the  first 
stage ;  but  as  a  general  rule  these  signs  are  sooner  replactni  by 
those  of  the  second  stage,  than  has  held  in  the  aise  of  the 
parts  originally  infected.  As  a  general  rule,  moist  sounds 
very  soon  appear  in  parts  after  the  deposition  of  tubercle, 
when  softening  Itas  already  occurred  in  anothex  portion  of  the 
lung*  From  wliat  has  been  stated,  it  therefore  appears  that 
when  the  disease  has  arrived  at  its  second  stage  in  one  por- 
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tion  of  the  chest,  the  signs  of  the  first  stage  are  frequently 
exclusively  found  in  others.  It  is  very  common  to  find  the  mgiiB 
of  the  second  stage  in  one  apex,  while  tho^e  of  the  first  stiige 
only  are  made  out  in  the  opposite  one,  Tn  this  case,  the  Imig 
in  the  first  stage  may  have  become  diseaseil  only  after  tlie  lung 
presenting  the  signs  of  the  second  stage  had  arrived  at  this 
epoch ;  or  it  may  he  that  the  disease  has  progressed  faster  in 
one  lung  than  in  tlie  otlier,  and  has  attained  to  the  second 
stage^  while  the  opposite  lung  lingers  on  in  the  first  stage 
only-  The  more  common  course  is  this,  as  far  as  ohservation 
permits  us  to  say, — -disease  had  progressed  a  great  way  in  the 
more  advanced  hmg,  before  the  lung  now  aflfected  with  ia- 
cipient  disease  had  departed  from  its  healthy  condition* 

Tlie  middle  and  the  base  of  the  limgs  are  also  frefjuently 
the  seat  of  the  diseajse  in  its  fivHi  stage  only,  when  the  apex 
or  apices  are  decidedly  in  the  second^  and  imparting  the  tnae 
signs  of  that  period.  In  ffxct,  we  seldom  find  the  signs  of 
softening  in  the  apex  without  discovering  some  at  least  of  the 
signs  of  the  first  stage  in  the  middle  and  the  base  of  the  lung. 
Sometimes  the  signs  of  the  second  stage  are  found  simultaneously 
in  the  apex,  the  middle*  and  the  base.  It  is  more  common 
to  have  these  signs  shared  in  common  with  the  apex  and 
middle  only,  than  to  have  aU  three  parts  imparting  the  same 
signs-  I  have  scai'cely  ever  seen  a  case  in  which  I  have  been 
able  to  satisfy  myself  that  the  second  stage  signs  were  present 
in  the  middle  and  in  the  base  of  the  lung,  ^diile  the  signs  of 
the  first  stage  only  were  to  be  made  out  in  the  apex.  That 
such  cases  do  occur  1  have  no  doubt,  but  they  are  extremely 
rare.  I  have  met  in  private  practice,  with  a  case  of  phthisis, 
in  which  I  have  made  oiit  a  cavity  io  the  base,  while  I  have 
l>een  able  to  discover  the  first  stage  signs  only  at  the  apex. 
In  this  case  the  second  siiige  signs  must  have  preceded  the 
formation  of  a  cavity*  Bimilar  cases,  no  doubt,  occasionally 
occur,  but  they  are  extremely  rare.  When  I  come  to  speak 
of  the  morbid  anatomy,  this  point  will  be  further  considered ; 
but  I  may  here  state  in  the  mean  time  that  during  the  five 
^ears  I  have  attended  the  autopsies  of  the  Hospital  for  Con- 

imption,  I  do  not  remember  to  have  seen  any  lung  excavated 
at  the  middle  or  the  base,  which  had  not  progressed  further 
than  the  first  stage  of  the  disease  at  the  apex.  It  is  by  no 
means  rare  to  find  in  the  first  stage  of  phthisis,  as  established 
l»y  the  presence  of  crude  tubercle  in  the  apex  of  one  lung  or 
of  both,  that  there  is  present  in  the  biuse  of  one  side  or  of 
both,  a  certain  amount  of  liquid,  large  crepitation,  and  of 
bronchophony,  but  this  is  much  more  frequently  due  to  mere 
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and  my  own  tlifferential  stethoscope,  baa  been  even  more 
Batisfactory,  full,  titid  stnkiDg.  I  presume  that  this  result 
depends  upon  the  acoustic  principle,  that  air  sounds  are  best 
conveyed  through  air.  It  may  be  objected  to  this  view,  that 
between  the  air  sounds,  where  they  are  formed  in  the  lungs 
and  the  air  instrument,  vi^p^  the  air  stethoscope,  there  is 
int-ei*po8ed  a  solid  l>ody,  viz.,  the  thoracic  walls,  consisting  of 
intercostal  soft  parts  and  of  ribs  or  cartilages,  and  that,  tliere- 
fore,  when  the  souods  have  arrived  at  the  exterior  of  the 
chest  they  are  really  the  sounds  of  solid  bodies.  But,  in 
reply,  I  might  suggest,  that  these  solids  only  tend  to  destxoy 
the  air  character  of  the  sounds,  and  do  not  absolutely  succeed, 
A  sound  originating  in  a  membrane  surrounded  by  air,  as  in 
the  c^iSe  of  the  drum,  is  better  communicated  to  air  than  a 
dense  medium,  such  as  solid  wood  or  the  solid  wooden  ste- 
thoscope. The  rihs  and  soft  parts  may  l,*e  regarded  as  a  thick 
membrane,  particularly  in  wasted  patients.  But  be  this  as  it 
may,  the  fact  remains  that  air-bubble  rupture  soimds,  of 
which  moist  crepitation  is  a  form,  are  better  heard  through 
hollow  tubers  than  solid  cylinders. 

8ince  the  above  was  written  I  have  made  some  experiments 
upon  vesicles  of  air  and  water,  which  fully  prove  the  correct- 
ness  of  the  Wews  herein  contained.  Having  blown  air,  by 
means  of  a  tube,  through  water  having  soap  in  solution,  and 
thus  formed  veaicles  or  bubbles,  I  have  listened  with  the 
flexible  and  differential  stethoscopes,  which  are  strictly  air 
instruments,  and  the  sotmd  of  crepitation  has  been  perceived 
far  more  distinctly  with  them  than  w^th  the  wooden  solid 
stethoscope.  With  the  latter  instrument  little  is  heard.  If 
a  mass  of  bursting  vesicles  be  placed  upon  the  cups  of  my 
differential  stethoscope,  loud  crackles  are  heard,  while  little 
or  nothing  is  heard  when  the  wooden  stetlioscope  is  similarly 
dealt  with,  A  piece  of  india-inibber  tied  over  the  mouth  of 
the  flexible  stethoscope  does  not  impair  the  sound.  If  the 
bubbles  rupture  upon  it,  the  sound  is  rather  increased-  This 
membrane  is  analogous  to  the  ribs  aud  intercostal  soft  parts, 
which,  as  before  remarked,  may  be  regarded  as  a  membrane, 
though  a  very  thick  one,  aud  rather  unfavourable  to  the  pre- 
servation of  the  character  of  air  soimds. 

Humid  crepitiition,  when  dependent  upon  phthisis,  for  the 
most  part  commences  at  the  apex  of  the  lung.  The  very 
first  part  in  wbich  it  more  commonly  makes  itself  known 
is  above  the  clavicle.  In  many  examples  of  phthisis,  at 
the  very  commencement  of  the  second  stage,  I  have  snc- 
oeeded  in   hearing   moist   crepitation^  though   generally   to 
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a  very  litnited  extent  orJy,  above  the  clavicle  and  above 
the  spine  of  the  scapula,  when  moist  crepitation  hns  not 
yet  liecome  audible  under  the  clavicle.  The  point  at 
which  moist  crepitation  next  shows  ia  beneath  the  clavicle 
and  abo\^e  the  upper  edge  of  the  third  rib,  Tlds  ia  a 
region  in  which  the  aoond  ia  to  be  ahoost  alwaya  heard 
when  the  patient  is  in  an  advanced  period  of  the  secoad 
Bt^e  of  the  disease.  Soon  after  raoist  crepitation  has  be- 
CDme  established  above  the  clavicle,  it  is  almost  iuvaiiably 
heard  beneath  that  bone,  and  niore  or  le^i^  inferiorly  t  it  is 
true  that  it  may  be  absent  or  greatly  reduced  for  a  very  short 
time.  The  scapular  region  is  generally  the  seat  of  raoist 
crepitation  in  the  second  stage  of  phthi-sisj  but  the  cracks 
are  here  less  easily  heard :  they  seem  more  distant,  and  are 
fewer  in  number  than  in  the  corresponding  part^  of  the  froot 
of  the  thorax*  The  axillary  region  is  a  very  common  seat 
of  moht  crepitation  in  the  second  stage  of  phthiisis.  It  is 
generally  of  a  large  character,  and  80on  after  it  is  firsit  dis- 
covered it  attains  to  a  great  extent,  a*5  if  many  air  bubbles 
burst  at  the  same  instant,  and  during  the  whole  period  of 
inspiration  and  of  expiration.  Associated  with  the  extensive 
humid  crepitation  of  the  axillary  region,  there  is  generally 
heard  some  moist  crepitation  in  all  the  superior  regions ;  but 
as  the  process  of  softening  proceeds  above,  and  as  the  tn- 
hei'cles  are  exspuatecl,  as  cavernnles  become  caverns,  and  the 
third  st<a^e  ia  developed  in  those  upper  regiona,  the  moist 
crepitation  often  declines,  and  even  altogether  disappears  or 
l>ecoinea  inaudible,  while  this  sign  remains  and  liolds  in  force 
in  the  axillary  region.  The  tendency  of  the  moist  crepita- 
tion of  phthisic  ia  to  spread  from  the  apex  to  the  base.  At 
the  apex  it  often  departs  or  becomes  inaudible  ;  but  this 
seldom  occurs  at  the  base,  where  it  itsually  remains,  and 
increases  in  amount  in  a  remarkable  degree  in  all  examples  of 
phthisis  which  tend  to  a  fatal  termination.  The  mammary 
region  is  early  the  seat  of  moist  crepitation  ;  but  it  may  be 
Bligtit,  though  the  sign  at  the  same  time  be  strongly  de- 
veloped under  the  clavicle  and  in  the  axillary  region. 

The  infra-mammary  region  ia  comparatively  seldom  the 
seat  of  much  moist  crepitation.  It  is  frequently  present, 
however,  to  a  limited  extent,  after  this  sign  has  been  some 
time  established  above.  Moist  crepitation  obtains  to  a  great 
amount  in  many  cases  of  phthisis  in  the  second  stage  in  the 
inferior  lateral  and  inferior  dorsal  regions.  The  iaspiration 
sound  consists,  in  fact,  of  a  continued  seri&s  of  sounds  pro- 
ceeding from  bursting  water,  or  mucous  bubbles  or  vesicles. 
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They  are  alwaye  of  considerable  size,  and  often  obtain  to  a 
lit  agiii  tilde  I  bat  entitles  them  to  be  called  petty  gurgling.  It 
IB  very  rare  for  the  moist  crepitation  of  phthisiij  in  tlie 
second  stage  in  these  regions,  to  disappear  j  and  when  tha 
third  stage,  or  period  of  coosiderable-sized  cavities,  has  been 
attained,  this  sign  increases,  and  the  aounds  heard  are  those 
proper  to  larger  water  or  miicooa  vesicles. 

The  moist  crepitation  of  the  second  stage  of  phthisiB,  as  a 
nJe,  commences  at  the  apex,  descends  gradually  to  the  Imee, 
showing  a  preference  for  the  lateral  and  posterior  regions. 
At  the  apex  the  sound  sometimes  disappears ;  in  one  series  of 
instances  followt^d  by  tubnlar^  harah^  deficient  respiration 
when  a  quad-recovery  in  effected ;  and  in  another  serieB  of 
instances  is  replaced  by  cavernous,  moist,  or  dry  respiration 
Bounds,  and  cavernous  pectoriloquy  when  the  third  stage  is 
attained,  and  the  patient,  for  the  most  part,  is  doomed  to  an 
unfavourable  termination  of  his  disease. 

The  above  described  order  of  the  development  of  humid 
crepitation  is  generally  observed  in  the  second  stage  of 
phthisiB,  but  it  is  occasionally  departed  from*  It  has  been 
already  state*l  that  I  have  met  with  a  case  of  phthisis  marked 
with  the  signs  of  the  third  stage,  viz,,  cavernous  breathing 
and  cavernous  pectoriloquy  at  the  ba^e,  in  which  signs  of  the 
fiM.  stage  only  could  be  detected  at  the  apex.  In  this  case 
eigns  of  the  second  stage,  including  humid  crackle,  mu^t 
have  existed,  and  probably  without  the  presence  of  the  same 
aign  in  the  superior  parts  of  the  lung*  There  was  nothing  to 
denote  what  occasionally  takes  place,  viz,,  the  cessation  of 
thiB  sign,  for  the  percussion  and  vesicular  soimds  were  not 
far  from  healthy  at  the  apex,  which  could  scarcely  have  l>een 
the  oaee  had  liumid  crepitation  once  been  developed.  Simi- 
lar oasaft,  doubtless,  do  occasionally  occur,  but  they  must  be 
riire,  for  the  examination  of  those  dead  of  phthisis  at  the  Con- 
sumptive Hospital  fails  to  give  many  instances  of  tubercular 
softening,  or  excavation  at  the  ba^ne,  without  the  usual 
appearances  of  softening  orexcavarion  being  witnessed  at  the 
apex. 

In  a  few  examples  of  phtlnsis,  apparently  at  the  very 
commencement  of  softening  of  tubercle,  I  have  occiisioiially 
observed  that  the  humid  crepitation  hm  been  first  heard  at 
the  scapular  region.  A  few  humid  crackles  under  the  spiue 
of  the  scapula  have  been  heani,  but  they  have  been  few; 
some  three,  fuur,  five,  or  six  occurring  at  different  periods 
f>t  tlie  iiiKpuahvry  act,  that  is,  in  succession,  and  at  different 
part^  of  the  H|>ace  contained  within  the   botmdaries  of  the 
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Clip  ar  the  circumference  of  the  Btethoecope.  A  humid  crack 
ha8  been  heard  at  one^  part  of  the  stethci8C0pic  regi(jEj  another 
half  an  inch  apart  haa  succeeded,  and  others  have  followed 
here  and  there,  or  scattered  a1;)0ut^ 

When  hunaid  crepitation  eets  in,  it  ia  iiaually  to  a 
limited  extent  only :  some  half-dozen  cracklea  may  occur 
under  the  stethoscope  during  inspiration^  This  lasta 
some  weeks^  or,  it  may  be^  months*  It  gradually  increases, 
and  after  a  few  months  it  terminates  in  petty  gurgling, 
or  large  cavernulous  gurgling.  In  some  examples,  after 
humid  crepitation  hm  existed  some  weeks,  or  even 
months,  it  subsides,  and  terminates  in  simple  tubular 
r^piratioo.  Thia  subsidence  I  have  noted  to  occur  more 
particularly  when  the  patient  has  been  kept  free  from 
excitement,  from  exposure  to  cold  air,  from  excessive  talk- 
ing ;  and  has  been,  moreover,  subjected  to  continuous  and 
sy&tematic  cotmter-irritation.  It  has  subsided  not  unfre- 
qnently  after  a  patient  haa  been  admitted  into  our  warm 
hospital,  particularly  in  winter.  When  absent  gome  time  it 
recm^s,  in  some  cases,  for  a  day  or  two,  on  one  or  more  occa- 
sions on  exposure  to  cold  and  exciteraeiit  before  it  perma- 
nently leaves*  Even  in  examples  of  phthisiiff,  in  wliich  the 
dieease  progresses  to  the  last  stage,  humid  crepitation  will 
disappear  for  a  day  or  two,  or  become  greatly  reduced  iu 
loudness  and  regional  extent,  and  the  bm^sting  vesicles  will 
be  fewer  and  smaller. 

When  humid  crepitation  sets  in,  the  deficiency  of  vesicular 
respiration  in  the  affecteil  region  is  for  the  most  part  very 
marked,  and  is  greater  than  it  was  in  the  first  or  mere  crude 
tubercle  stage.  Until  the  moist  or  humifl  crepitation  is  very 
considerable,  some  quasi- vesicular  sound  may  often  be  heard 
at  the  part,  but  it  is  coarse*  At  tbe  same  time  the  respira- 
tory sound,  both  inspkatory  and  expLrat^iry,  is  chiefly  either  of 
fine  or  coarse  tubular  respiration  characten  The  vesicular 
r^piratiou  of  adjoining  healthy  parts  is  fidl  or  even  fuller 
than  natural,  ^^^heu  much  humid  crepitiition  is  heard,  and 
when  it  is  very  large,  amounting  to  petty  gurgling,  no  tubular 
Bound  is  heard,  and  tbe  only  sound  perceived  denoting  the 
act  of  respiration  is  a  continued  and  sustitined  cracking 
during  the  wliule  of  the  inspiiation  and  expiration  periods- 
In  this  Imt  case  the  coarse  or  merely  deficient  vesicular  respi^ 
ration  sound,  and  the  tubular  sound  of  the  more  advanceit 
period  of  the  first  stage  are  lost,  and  their  place  is  taken  by 
the  humid  crackling  under  consideration.  The  deficiency  of 
vesicular  and  even  tubular  respiration  bruits,  iu  eases  iu  which 
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humid  crepitatioo  has  been  developed  to  some  extent,  is  made 
appreciable  to  tlie  mind  by  the  employment  of  any  kind  of 
gtethoscopej  but  by  means  of  the  differentia!  instrument  the 
reduction  is  rendered  more  particularly  striking.  With  the 
wooden  stethoscope  we  discover  a  considerable  amount  of 
humid  crackling  on  the  diseased  side;  on  moving  the  stetho- 
scope to  the  opposite  side,  if  healthy,  we  perceive  that  the 
amount  of  respiration  is  greater,  but  the  dfjference  in  the 
amount  is  much  less  satisfactorily  established  than  when  we 
employ  the  differential  instrument  upon  the  two  sides  simul- 
taneously. When  the  sides  are  auscultated  in  the  latter 
manner,  the  mind  perceives  a  vejy  CLurious  series  of  plieno- 
mena.  On  the  diseased  side,  a  constant  succession  of  crackles 
is  made  out  during  inspiration  and  expiration.  The  cnickling 
mmkd  also  intimates  that  the  air  in  motion  is  snmll  in  amount, 
and  that  the  sfjhere  of  its  motion  is  very  limited*  On  the 
healthy  side  full,  loud,  vesicular,  lung-expanding  soimd  is 
heard.  The  amount  of  air  seems  to  be  liurge,  and  the  ex- 
tent of  its  motion  great,  wlule  its  course  is  free,  yet  mode- 
rately resisted  in  the  healthy  expanding  vehicles  of  the  lung* 
The  contny^t  is  very  great,  and  to  the  mind  of  every  one  who 
has  realised  it,  has  been  acknowledged  to  be  very  striking, 
and  to  afford  a  reatly  and  convincing  proof  of  the  great  extent 
of  the  disease,  and  of  the  great  anatomical  difference  of  the 
two  sides  of  the  chest,  such  as  is  not  to  be  obtained  by  any 
other  known  means.  The  two  sets  of  sounds  are  distinctly 
beard:  one  in  one  ear  and  one  in  the  otberj  at  the 
same  moment,  one  set  by  no  means  interfering  with  the 
audition  of  the  other.  On  the  contrary,  they  materially 
aid,  as  it  were,  in  the  audition  of  each  other,  for  the 
contrast  occurring  at  the  very  instant  of  the  audition  of 
the  two  sets,  is  perceived  to  be  very  striking-  Though 
the  differential  instrument  is  thus  very  advantageously 
and  interestingly  employeii  simultaneously  upon  the  two 
sides  of  the  chest,  or  upon  any  two  parts,  tlie  acoustic 
properties  of  the-se  may  be  very  cxjnveniently  ascertained  by 
rlu*  examination  of  one  part  after  another  by  means  of  this 
coutriTanct*,  When  tlie  differential  instrument  is  employed 
Bluudtimeously  on  two  sides  of  the  chest,  one  lung  being  in  a 
state  of  softening,  markt^l  with  humid  crepitation,  and  the 
i^thor  huig  being  healthy,  the  following  diagram  represents 
tht^  s^Muuls  which  are  heard  through  the  cups  of  the  instrument 
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The  size  of  the  liqiiid  vesiclesj  whose  rupture  gives  rise  to 
the  aoimds  called  Hqiiid  or  Humid  crackling,  seemB^  as  judged 
of  by  the  senxsation  conveyed  through  the  ear,  to  be  somewhat 
various  in  different  caBe.H  of  the  disease,  but  the  range  is  not 
greats  The  size  thus  judged  of  appears  to  be  generally  that 
of  a  swan  shot  or  of  a  coriander  seed.  Not  unfretjuently  the 
size  of  the  vesicle  appears  to  be  that  of  a  garden  pea,  l)ut  tins 
is  generally  when  the  softening  is  far  advanced.  At  the  very 
last  period  of  softening,  when  the  lung  is  breaking  up  into 
caver nules,  and  just  previous  to  the  formation  of  considerable- 
sized  cavities,  the  vesicles  appear  to  be  as  large  as  horse  beans* 
The  humid  crackliog  then  takes  on  the  character  of  petty 
gurgling.  The  cavernulea  referred  U)  and  existing  when  this 
petty  gurgling  is  heard,  are  generally  the  size  of  horse  beans. 
They  raay  be  larger,  and  may  attain  the  dimensions  of  a  hazel 
mit,  but  this  sized  cavity  ia  liable  to  lose  its  sonnds,  such  as 
proceed  from  a  smaller  cavernule,  if  partially  filled,  a^  often 
happens,  with  softened  tubercle  and  rauco-puiuJent  or  sero- 
muco-purulent  fluid.  As  the  second  stage  progresst^s  and 
reaches  to  the  third,  the  humid  crepitation  increases  in 
numerical  extent,  in  size,  and  in  loudness. 

The  humid  crepitation  of  the  second  stage  of  phthisis, 
sometimes  beeomes  exceedingly  abundant,  and  the  sound 
heard  is  that  understm>d  best  by  the  term  '*  aquasliing*"  The 
vevsicles  are  miinerons  and  large,  the  amount  of  liquid  is  great, 
and  there  is  generally  present  under  such  a  condition  of  sound 
a  more  than  usual  amount  of  inflammatory  action  in  the 
diseased  part,  1  have  heard  this  sound  most  frequently  in 
children  and  in  young  adults,  I  have  he^^rd  it  more  frequently 
in  delicate  yoimg  women  than  in  men.  It  is  a  conclusive 
test  of  the  presence  of  phthisis,  mostly  in  an  active  form,  and 
almost  invariably  indicates  a  rapid  progress  of  the  disease, 
and  a  speedy  and  fatal  termination, 
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The  meclianism  of  Immid  crepitation  or  crackling  admits 
of  ready  exposition,  and  indeed  suggests  itself  at  once  to  the 
mind  of  the  most  unpractised  auscidtator.  The  sound  is  pro- 
duced by  tlie  rupture  of  a  membrane  of  liquid,  more  or  less 
tbickj  consisting  either  of  mucus,  blood  and  mucusj  or  of  pits, 
serum  and  softened  tubercle.  The  tnembrane  or  film  may  he 
a  mere  partition,  occtipjnng  a  termiiml  tubule,  or  a  penidti- 
mate  tubule,  or  it  may  be^  m  is  the  case  almost  invariably 
in  the  advanced  aecond  stage,  a  spherical  vehicle  occupying 
the  same  part^,  or  situated  in  a  caverniile,  the  late  seat  of  a 
tubercle,  or  two  or  three  tubercles.  The  mere  film  crackle  is 
heard  only  at  the  verj^  first  period  of  softeuingj  and  is  much 
more  like  the  dry  click  of  the  first  stage  of  the  disease  than 
the  crackle  or  crepitation  of  the  spherical  veBicle-  The  film 
crackle  iy  heard  when  a  certain  amount  of  over  secretion  is 
present  in  the  ultimate  or  penultimate  tubule,  and  closes 
the  tube  ;  the  air  inhaled  comes  in  contact  with  this  liquidj 
which,  with  the  advancing  air,  forms  a  fine  film.  This  ai 
length  hursts,  a  little  explosion  takes  place,  the  air  passes  on, 
and  the  liquid  is  dispersed  along  the  walls  of  the  tubule ;  a 
single  crackle  thus  takes  place  in  the  tubule.  If  another 
tubule  be  m  situated,  a  second  crackle  is  heard,  and  for 
each  tubule  so  placed  a  distinct  crackle  is  obtained*  During 
er|>iration  the  tubules  are  somewhat  compressed,  and  at  ita 
termination  the  liquid  again  comes  in  contact  from  the 
different  parts  of  the  circuuaference  of  the  tube,  and  a  parti- 
tion of  liquid  is  again  formed,  Thig  during  the  act  of  inspi- 
ration is  again  ruptured,  and  again  we  have  the  crackle,  and 
if  many  tubules  are  so  placed,  wc  have  then  many  distinct 
crackles.  This  is  a  very  early  and  ill -formed  kind  of  humid 
crepitation :  it  is  soon  converted  into  another  kind,  if  the  pro- 
cess of  softening  be  not  arrested. 

The  amount  of  excited,  vascular,  or  inflammatory  action 
is  so  great  as  to  produce  secretions,  which  form  and  collect 
in  mass,  this  over-action  being  induced  by  the  presence  of 
tubercle,  and  sometimes  aided  by  the  accidentid  operation 
of  other  causes,  such  i^  exposure  to  cold,  A  single 
membrane^  or  hqnid  partition,  is  not  now  formed,  but  we 
have  a  coUection  of  liquid  consisting  of  pus,  mucus,  blood,  or 
serum,  or  of  some  or  all  combined;  and  all  air  passing 
towards  the  lung  vesicles,  or  to  the  last  pervious  tubules  of 
the  lungs,  must  pass  through  these  liquids.  Air  thns  pass- 
ing through  liquids  conveyed  bv  small  tubes  almost  invari- 
mH^  ['»^ti*B  into  vesicles,  and  in  domg  so  produces  bubbling 
^uuus.     The  vesicles   are    proportioned  to  the  size  of  tlie 
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tube  by  which  it  reaches  the  liquid^  and  to  the  veli>city  of  the 
niotioii  of  the  air,  and  to  the  tenacity  and  thickness  of  the 
liquid.  These  vesiclea  hmst  in  tubes,  pulmonary  eel  Is ,  orea- 
vemulee  filled  more  or  less  with  air;  a  sound  of  explo^^ion  is 
produced^  TheiM^  sounds  constitute  humid  crepitation.  A  con- 
tinuous current  of  air  from  a  tube,  when  it  reaches  liquid,  and 
k  made  to  pass  through  it,  ceaaas  to  be  a  contiiiuouu  stream ; 
it  diyidefi  into  numerous  parts,  which  assume  the  form  of 
spheres.  These  spheres  reach  the  surface  of  the  liquid,  and 
cxjme  into  contact  witli  air.  The  escaping  air  carries  with  it  a 
film  of  liquid,  which  immediately  bursta  The  air  so  c^m- 
tained  is  somewhat  compressed,  and  the  air  being  liberated  ex- 
pandfl  suddenly,  comes  into  rather  active  collision  with  the 
etlges  of  the  ruptured  vesicle  and  with  the  surrounding  air, 
and  the  sound  under  notice  is  created.  I  have  found  that  air 
blown  with  the  force  of  natural  expiration  through  a  tube 
the  oue-tliirtieth  of  an  inch  in  diameter,  and  made  to  pass 
into  water,  forme  into  a  series  of  spheres  or  vesicles  about  the 
size  of  a  coriander  seed.  Air  piissed  through  a  tube  the  one- 
tenth  of  an  inch  in  diameter  gives  vesicles  the  size  of  peas 
and  beans.  When  the  motion  is  ?3low,  the  vesicles  are  small ; 
when  rapid,  the  vesicles  ore  larger.  The  size  of  the  tubes 
now  referred  to,  are  nearly  the  size  of  the  ultimate  and  pen- 
ultimate tubules,  and  the  size  of  the  vesicles  described  is 
much  the  sau^e  as  those  which  we  are  led  to  believe  pro- 
duce the  sounds  wliich  we  hear  at  the  different  periodji?  of 
the  second  stage  of  phthisis,  the  larger  vesicles  affecting  the 
latter  end  of  it.  The  size  of  the  tubes  and  caverpules  chiefly 
determines  the  size  of  the  vesicles ;  and  as  in  phthisis  the 
parts  essentially  affected  are  the  vesicles  and  terminal  and 
penultimate  tubules,  the  soiuids  denote  small,  or  rather 
small,  vesicles,  such  as  have  been  described.  But  as  bron- 
chitis is  often  associated  with  this  disease,  we  frequently  have 
larger  crepitation  in  the  course  of  the  larger  tubes  of  the 
primary  bronchi,  heard  over  their  seat,  but  less  commonly  in 
the  second  than  the  third  stage.  If  cavernules  are  tolerably 
large,  and  contain  air,  the  vesicles  which  form  may  be  the 
Bize  of  peas  or  beans;  but  much  will  depend  upon  the 
tenacity  of  the  secretion  which  the  entering  air  meets. 

It  is  of  importance  to  mention,  that  very  fine  tubules, 
mich  as  the  terminal  bronchi,  are  rather  Tiniiivourable  for 
the  formation  of  air  vesicles  that  shall  rupture  within  them, 
and  that  the  liquid  which  they  contain,  imless  it  is  tenacious 
and  thick,  and  adhering  strongly  to  the  walls  of  the  tubules, 
it  is  very  apt  to  be  itself  carried  in  mass  in  front  of  the  air 
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which  enters.  Therefore^  unless  the  respiratory  movementfi 
are  quick,  the  air  may  pasfi  to  and  fro  with  the  little  cohimii 
of  liquid  iu  front  of,  or  hehiiicl  it,  witliout  the  liquid  being 
penetrat-edj,  aoii,  therefore,  without  huhbliug  or  rupture 
eouud.  To  be  satisfied  of  tliiB,  pass  water  into  a  glass  ca- 
pillary tube  of  the  one-hundredth  part  of  an  inch  in  diameter, 
then  gently  blow  a  little  air  iato  it.  It  will  he  okser^^ed  that 
no  bubbling  or  rupture  takes  place  in  the  tuhej  and  that  this 
occurs  only  at  the  open  end  of  the  glass.  The  water  passes 
along  in  front  of  the  au\  and  it  is  only  when  it  reaches  the 
extremity  that  the  water,  refusing  to  leave  the  glass  altoge- 
ther, is  forced  out  into  a  fine  memhrane,  and  that  it  is  now 
ruptured  hy  tlje  advancing  air.  If,  however,  the  liquid  be 
tenacious,  like  honey  or  thick  mucus^  a  nipture  will  take 
place  in  the  tube  itself ;  for  the  Jidvancing  air  i8  unable  to 
carry  the  whole  of  the  liqniil  with  it  on  account  of  ita  tena- 
city, which  causes  it  to  attach  itself  to  the  walls  of  the  tube. 
The  liquid  is  borne  forward,  but  gradually  becoming  smaller 
in  quantity,  so  that  at  last  only  a  thin  membrane  is  left, 
which  is  easily  ruptiu*ed  in  the  tube,  aiad  a  crackle,  loud, 
grave  and  coarse,  is  now  heard.  If  the  amount  of  liquid,  how- 
ever thin,  contained  in  a  capillary  tube,  be  small  in  amoimt, 
the  air  coming  in  contact  with  it  may  succeed  m  passing 
through  it,  for  some  of  the  liquid  is  always  left  in  contact 
with  the  walla  of  the  tube :  it  may  be  thus  expended^  and 
at  last  only  sufficient  may  be  left  in  front  of  the  moving  au- 
to form  a  membranej  which  shall  now  be  soon  ruptured  with 
the  result  of  a  cracking  sound  proportioned  to  the  size  and 
thickness  of  the  membrane  which  has  been  rent  asunder. 
These  sounds  may  be  imitated  advantageously  by  blowing 
air  through  honey,  water,  and  other  liquids. 

The  soxmd  of  crackling  is  much  modified  by  the  thickness 
of  the  liquid  which  takes  part  in  it^  formation.  If  thin  and 
watery,  the  smmd  is  quickly  obtained :  it  is  clear,  and  of 
short  duration*  If,  on  the  other  hand,  it  is  thick  and  tena- 
cious like  honey,  it  is  slow  of  production  ;  it  is  of  long  dura- 
tion, and  the  note  is  compai'atively  grave.  The  latter  is  the 
condition  which  we  have  in  the  latter  end  of  the  first  stage 
and  at  the  commencement  of  the  second  stage  of  phthisis. 
Mil  en  a  cavernule  has  formed,  and  the  liqiud  or  secretion  is 
tenacious,  we  have  then  a  grave,  slow  explosion,  as  it  were  of 
some  dze^  something  like  the  sound  of  a  slow  puff  made  into  a 
small  air  chamber  with  thick  walls.  "\\Tien  the  Beeretion  is  v&rj 
thick,  and  is  contained  in  tubes  of  no  great  size,  it  may  Bucceed 
in  obstructing  all  respiration  through  the  partj  Bometimes  it 
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only  partially  obstructg  the  passage  of  air :  the  eecretioii  la 
partially  broken  througli,  pi^rliaps  hy  a  very  small  orifice, 
either  roimd  or  mere  slit-like,  the  air  that  passes  is  thrown 
into  strong  vibrationSj  and,  at  the  same  time,  the  walls  are 
likewise  made  to  vibrate,  and  we  have  a  aouod  of  fiibiliia  or 
coomg,  or  *?Qoringj  or  hissing,  according  to  the  circumstances 
of  the  case.  All  these  observations  are  founded  upon  actual 
experiments.  To  produce  these  latter  sounds^  the  t\ibes 
mu&t  possess  more  firmnei^s  and  resistance  than  the  terminal 
tulrules. 

When  in  the  second  stage  of  phthisic?,  we  have  ninch 
watery  secretion*  as  well  ae  a  good  deal  of  air,  in  rapid  mo- 
tioDj  much  thin  liquid,  &harp  and  large  crepitation,  is  heard* 
The  heart/s  movemeDta  will  freiiiiently  succeed  in  mLscing  up 
intimately  the  air  aud  water  contained  in  cavernules,  and 
give  rise  to  much  of  this  sign.  An  angmentatiou  of  the  cre- 
pitation is  thus  found  to  be  synchronoxis  with  the  heart's 
movements. 

The  diagnoaiB  of  the  humid  crepitation  of  phtliisis  in  the 
second  stage,  from  similar  crepitation  of  other  diseases,  will 
be  much  aided  by  the  consideration  of  the  history  of  it  just 
given.  The  mucous  rale,  or  the  crepitation  of  bronchitis, 
with  copious  sccretioD,  is  usually  associated  with  healthy  per- 
cussion and  with  fid  I  inspiration  and  expiratioDj  while  in 
phthisis  the  hnmid  crepitation  is  associated  with  dullness  on 
percussion,  and  es^tremely  defective  respimtion,  made  very  ob- 
vious by  means  of  the  differential  stethoscope  employed  simul- 
taneously on  the  two  sides  of  tlie  chest,  or  upon  a  healthy  and 
an  unhealthy  part.  In  phtliisis  the  humid  crepitation  sounds 
are  nearer  the  surface  than  in  bronchitis.  In  bronchitis  the 
crepitation  is  very  frequently  heard  on  both  sides,  and  to  a 
nearly  equal  extent,  while  in  phthisis,  for  the  most  part,  it  is 
confined  to  one  side,  or  is  very  gi'eatly  more  developed  on  one 
side  than  oo  the  other.  The  decline  of  the  health,  the  gra- 
dual wasting,  and  the  hectic  symptoms  proclairu  phthisis* 

The  voice,  also,  is  a  valuable  test,  for  it  is  very  generally 
augmented  in  the  softening  stage  of  phthisia  It  is,  however, 
t^j  be  borne  in  mind,  that  the  voice  is  sometimes  weaker  on 
the  diseased  side  than  ou  the  healthy ;  this  arising  from  two 
causes,  one  being  real  deficiency,  from  impervious  tubes;  the 
other  being  increased  voice  on  the  healthy  side,  from  increased 
respirat-ory  activity. 

It  is  scarcely  necessary  to  say  that  the  fine  crepitation  of 
pneumonia  is  easily  distinguished  from  the  larger  humifl 
crackle  of  the  second  stage  of  phthisis.     Pneumonia  crepita- 


138 


ON    HtrmD    CHEPITATION, 


tion  is  very  fiue,  and  when  veiy  email,  as  it  usually  ia,  has  a 
dry  character,  like  the  sound  produced  by  rubbing  a  lock  of 
hair  between  the  fingers,  n^  has  been  well  described  by  Dn 
Williams,  WhnX  has  been  called  sub-crepitaot  rhonchus  is 
more  liable  to  be  confounded  with  the  biiraid  crepitation  of 
phthisis,  for  it  is  a  moist  sound,  it  seems  to  proceed  from 
the  rupture  of  air  vesicles  of  some  size,  such  m  that  of  small 
shot,  but  greatly  less  than  the  size  of  the  ordinary  bum  id 
crepitation  of  phthisis.  This  sub-crepitant  rhonchus,  as  it  is 
called,  or  as  it  might  perhaps  be  more  advantageously 
designated,  tine  liquid  crepitatioo  of  bronchitis  and  declining 
pneumonia,  though  different  from  the  ordiuaiy  humid  crepi- 
tation of  phthisis,  physically  dilfers  only  in  size.  Though 
different,  it  frequently  attends  the  phthisicid  sign,  as  when 
inflammation  attacks  the  vicinity  of  tubercle. 

The  humid  crepitation  of  phthisis  in  the  second  stage  is 
heard  at  first  chiefly  during  iuspiration,  when  it  more  espe- 
cially consists  of  distinct  crackles;  but  when  it  is  abundant 
and  continued  during  inspiration,  it  is  nearly  equally  strong, 
extensive,  and  continued,  during  expiration.  During  the 
period  of  respiratory  rest,  the  humid  crepitation  generally 
ceases:  if  he^wd,  it  is  in  single  small  explosions,  occurring 
separately  and  in  succession. 

The  crepitation  of  the  second  stage  of  phthisis  is  occa- 
sionally heard  to  be  augmented  at  the  period  of  the  heart's 
systole.  Additional  crackles,  generally  of  a  large  size,  are 
beard  at  the  moment  of  the  heart's  contraction,  but  this  cardiac 
increase  is  almost  exclusively  noted  in  the  second  stage,  when 
the  humid  crepitation  ha*^  reached  to  the  degree  I  have 
ventured  to  call  petty  gurgling,  and  when  the  lung  is  laden 
and  saturated  with  liquid  in  cavernules* 

In  the  second  stage  of  phthisis,  humid  crepitation  is  the 
only  entirely  new  physical  sign  supera^Jded  to  those  which 
are  found  in  the  first  stage.  While  we  have  this  new  sign 
in  the  second  Ktage,  some  signs  which  were  observed  in  the 
first,  are  greatly  reduced,  or  are  totally  lost.  The  tubular 
and  the  harsh  respiration,  the  simple  prolonged  expiration 
may  be  foimd,  while  the  moiBt  crepitation  is  not  very  con- 
siderable, and  is  still  insufficient  to  mask  these  signs,  which 
is  generally  the  case  for  a  considerable  time,— some  weeks,  or 
even  months,  in  chronic  phthisis,  and  a  shorter  time  in  acute 
phthisis.  At  the  end  of  the  second  stage  these  first  stage 
signs  are  not  usually  to  be  recognised,  i-  e<  at  the  seat  of  the 
softening,  the  humid  crepitation  sufficing  to  obscure  and 
sensorially  silence  all  other  req>iratQry  sounds. 
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If  the  acknowledged  and  coarser  auscultatory  signs  of  the 
first  stage  of  phthisis  are  successfully  ma'^ked  or  silenced  by 
the  loudness  and  the  beterogeuousness  of  humid  crepitation^ 
the  reader  will  be  prepared  to  hear  that  the  finer  signs  which 
occasionally  precede  them,  and  also  accompany  them,  to  which 
reference  has  been  alrisady  made,  are  also  senaorially  silenced. 
If  they  are  heard  it  is  in  another  spot»  either  on  the  opposite 
side  or  at  the  base  of  the  aflfected  side,  and  not  in  the  origi- 
nally diseased  part.  The  fine  sounds  to  which  we  allude  are 
those  described  when  we  were  treatiug  of  the  first  Btage^ 
under  the  titles  of  buzzing^  humming,  arrow-root^  yam-tearing, 
fine  rolling,  and  shell  bruits. 

WhOe  the  coarse,  the  feeble,  and  the  defective  respiration 
of  the  first  stage  ai'e  lost  to  the  ear  in  the  parts  now  in 
a  state  of  softening,  these  signs  very  frequently  invade  other 
parts.  As  soon  as  iiiaterial  softening  with  humid  crepita- 
tion w  estahlishetl  at  one  apex,  the  respiration  on  the  opposite 
apex  becomes  coarse,  rather  full  from  a  compensatory  action, 
and  the  expiration  is  prolonged.  This  arises  partly  from  the 
deposit  of  tubercle,  and  partly  from  a  scarcely  morbid  hyper- 
trophy of  the  pulmonary  cells*  The  thoracic  voice  also  I  have 
remarked  to  become  atrongen  But  it  is  at  the  middle  and 
the  ba^  of  the  lung  primarily  diseased  that  the  signs  of  the 
first,  stage  show  themselves,  and  they  very  generally  do  this. 
The  respiration  becomes  harsh,  deficient  in  fulness,  and 
mixed  with  a  little  sibilus  or  arrow -root,  or  fine  rolling  bruits, 
and  the  expiratiun  is  greatly  lengthened,  and  rendered  more 
noisy.  The  chief  auscultatory  sign  noticed  at  the  base  is 
the  great  and  marked  deficiency  which  we  detect  almost 
uniformly  with  the  differential  stethoscope.  1  have  seldom 
placed  the  cups  of  this  instrument  upon  the  two  bases  in 
mses  of  softening  at  one  apex  wHthout  being  made  fully,  and 
almost  strangely,  aware  of  a  great  deficiency  at  the  base  of 
the  softened  lung.  The  difference  is  so  great  that  the  l>ase 
,of  the  softened  eide  is  sensorially  silent,  while  the  other  is 
'  isorially  loud,  with  full  vesicular  respiration.  The  <iia- 
*gram  subjoined  illustrates  these  facts.  The  black  figure 
represents  sound,  the  dotted  figiue  represents  sensorial 
silence. 


H*.^althy  base* 


Unlieulthj  baae. 
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Since  tlie  above  account  of  the  history  of  humid  crepitation 
was  written^  I  have  met  vpith  an  interesting  specimen  of  this 
sign,  which  is  very  instructive,  aod  which,  on  account  of  the 
importance  of  the  qucstioius  to  which  it  relates,  is  welJ  worthy  of 
special  notice  here.  It  would  seem  to  imply  that  Iniraid  crepi- 
tation of  the  second  stage  of  phthiaia  may  more  frequently 
begin  at  the  base  than  the  previous  observations  in  this  work 
would  suggest.  ,  male,  aged  about  thirty,  came  into  the 

Paget  ward  of  the  Hospital  for  Consumption  some  ten  weeks 
ago  (May  I860),  At  that  time  he  was  pailidj  weak,  short  of 
breath,  thin,  but  not  rapidly  wasting.  He  had  slight  albumi- 
nuria. Percussion  of  the  chest  wim  medium ;  very  consider- 
able moist  crepitation  existed  at  the  right  base j  and  there  only. 
It  was  concluded  that  the  case  was  one  of  humid  bronchitis, 
in  a  great  measure  dependent  upon,  or  connected  with,  dis- 
ease of  the  kidney.  He  was  examined  again  some  weeks 
after,  when  the  same  signs  were  once  more  made  out  This 
patient  was  again  examined  very  lat-ely,  and  it  w^as  found 
that  the  moist  crepitation  now  existed  to  a  very  considerable 
extent  at  the  right  apex  ;  that  the  right  shoulder  had  very 
materially  fallen ;  and  that  there  were  present  both  defi- 
ciency of  respiration  and  dullness  on  percussion  over  this 
part.  I'he  respiration  was  also  deficient  at  the  Imse,  as  indi- 
cated by  the  differential  stethoscope. 

This  case  is  certainly  one  of  plithisis,  and  it  serves  to  argue 
that  the  process  of  softening  may  commence  at  the  base  and 
proceed  upwards.  The  general  lesson  may  he  also  derived 
from  this  case,  tliat  it  is  desirable  to  examine  our  patienta 
from  time  to  time,  for  to  old  signs  new  ones  may  he  super- 
added, or  the  old  may  have  new  sites,  as  in  this  case, 
and,  in  consequence,  our  views  of  the  disease  may  be  much 
qualified.  The  prognosis,  as  well  as  the  diagnosis,  may  much 
depend  upon  this  additional  evidence,  Tlie  treatment,  con- 
sidered in  a  wide  sense,  may  likewise  be  immensely  modified 
by  this  addition  to  our  knowledge. 


CHAR  XX. 
SECOND  aXAOE — cmitiuueiL 


Tbamme  Voice  meteased*— Lo«al©.^Reduced  thoradc  Tolce :  due  to  Ocolusicm 
of"  Tub«i8.— ^ttoagt^r  Voic^  on  hpoltJiy  Sid<* — ^Vdue  of  diflepcatml  St^tlio- 
■copc. 

The  thoracic  voice  m  affected  abnormally  in  a  larger  propor- 
tion of  ciises  of  phthisis  in  the  fi*;coad  stage  thau  ui  the  Hrst, 
aiid  the  abrioniial  alteration  is  increased  in  the  Becood  stage  in 
a  large  number  of  those  cases  in  which  it  had  been  ascertained 
in  the  first* 

A  small  proportion  only  of  examples  of  humid  crepitation, 
occurring  in  the  second  stage  of  phthisis,  are  met  with  in 
which  the  voice  is  not  more  or  less  intensitied,  and  partakes 
of  the  large  tube  character  designated  bronchophony,  and 
which,  besides  seeming  to  originate  in  a  tube^  and  to  preserve 
its  original  character,  has  a  quality  which  denotes  that  it  pro- 
ceeds through  a  solid  body  of  the  density  of  a  full  half  inch,  in 
more  or  less  vibrationj  before  reaiching  the  walls  of  tiie  chests 

In  some  examples  of  phthisis,  the  increased  distinctness 
of  the  thoracic  voice,  the  force,  the  vibration^  and  the  tubular 
character,  are  not  distinctly  perceived  until  the  disease  has 
reached  the  second  stage,  or  that  of  softening  denoted  by 
hiiraid  crepitation* 

The  locality  of  the  incre4i9ed  intensity  of  thoracic  vocal 
resonance  is  generally  co-extensive  with  the  softening. 

The  locale  is  usually  more  extensive  in  the  second  tiian  in 
the  first  stage,  for  while  the  softening  of  the  original  disease 
is  taking  place,  fresh  deposition  is  rapidly  progressing  in 
hitherto  healthy  parts,  now  becoming  the  seat  of  increased 
vocal  resonance.  The  intensifie'l,  as  well  as  the  peculiar 
thoracic  voices  is  heard  in  the  supra-clavicular,  the  clavicular, 
auil  infra-clavicular  regions.  It  is  alsu  heard  above  and  over 
t!ie  scapula,  and  when  the  stage  of  softening  is  advanced,  and 
when  deposition  of  tubercle  is  taking  place  at  the  ba'^e, 
lata'aJly  or  posteriorly,  this  sign  is  likewise  fonnd  in  these 
regions. 

But  while  increaaed  vocal  resonance  is  generally  present  in 
phthisis  in  the  second  stage,  and  proves  to  be  a  confirmatory 
siM^  of  some  value,  it  is  very  proper  to  mention  that  it  is  not 
by  any  means  invariably  an  associate  of  this  condition.  This 
sign  was  present  at  the  apex,  in  perhaps  80  per  cent  of  the 
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ca^es  I  have  examined.  I  have  detected  it  in  three  examples, 
the  only  ones  I  have  examined ^  to- day  (June).  But  within  the 
last  few  days  I  have  seen  some  examples  of  humid  crepitation 
in  phthiBiB,  in  which  the  thoracic  voice  was  stronger  on  the 
healthy  than  on  the  unhealthy  side.  The  greater  intensity 
has  not  heen  confined  to  the  right  side.  In  these  examples 
of  stronger  voice  on  the  healthy  side,  I  incline  to  believe 
that  thk  preponderance  him  been  of  only  recent  duratiou,  and 
that  it  was  preceded  by  the  mme  sign  on  the  unhealthy  side  of 
the  cheat*  It  is  only  in  old-standing  examples  of  hnmid 
crepitation,  or  in  recent  examples,  marked  by  rapid  de- 
stiniction  of  the  tissues,  and  infiltration  of  liqiud  into  the 
bronchial  tubes,  that  the  thoracic  voice  preponderates  in 
loudness  and  force  on  the  healthy  side.  In  such  examples,  I 
Ijelieve  that  the  bronchial  tubes,  communicating  with  the  dis- 
eased and  softened  parts,  are  obstructed,  either  by  liquids,  or 
by  thickened  mucous  meml)rane»  or  by  fibrous  exudation,  or 
by  pressure  from  the  hardened  pleura,  or  even  from  the 
thoracic  walls,  or  that  they  are  becoming  closed  from  the 
paucity  of  air  the  lung  can  accommodate,  and  that  the 
volume  of  air  bearing  the  voice,  reaching  t€  the  diseased 
parti!,  IB  insufficient  in  amoimt  to  communicate  sono- 
rous vibrations  to  the  lung  and  to  the  thoracic  walls  in 
abnormal  force.  And  it  iii  to  be  observed  that  while  this 
process  of  occlusion  of  the  sound-conveying  tubes  is  pro- 
gressing, a  contrary  or  opposite  operation  is  going  forward  in 
the  opposite  lung,  where  puerile  or  compensatory  respiration 
is  being  estahlii^iied,  and  the  bronchial  tubes  are  being  more 
than  usually  filled  with  air  ready  to  receive  from  the  larynx 
the  vocal  sctunds,  and  to  convey  them  to  the  lung,  and  thence 
to  the  thoracic  avails.  I  incline  much  to  the  belief  that  when 
the  voice  is  stronger  on  the  healthy  side  than  on  the  unhealthy^ 
humid  crepitation  of  the  second  stage  being  prasent  at  the 
spot,  the  conditions  above  named  are  present.  But  I  have 
no  doubt  whatever  that  when  the  increased  vocal  resonance  is 
present  on  the  healthy  or  resonant  and  full  breathing  side, 
humid  crepitation  being  heard  on  the  opposite  side,  it  will 
be  found  in  many  casea  that  the  disease  has  really  reached 
the  tliird  stage,  masked  for  the  time,  and  is  no  longer  in  the 
goeond,  Tlie  hiuuid  crepitation  exists  now  in  bronchial  tubes 
oulvt  and  nearly  all  voice-conveying  communication  is  abolished 
between  the  trnchea  and  the  cavity  in  the  lung,  or  the  cavity 
and  the  l^rt^nchtal  tubes  belonging  to  it  are  nearly  or  com- 
j)h^to]y  obliteniteih 

In  such  examples  of  preponderance  of  the  voice  on  the 
iu>a)thy  mU\  I  brive  generally  found  marked  depression  and 
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contractiou  of  the  thoracic  walls,  great  deficiency  of  respiratory 
BouQtlH*  and  defective  expansion  on  the  reduced  voice  and 
huniid  crepitation  Bide,  while  the  opposite,  or  intensified 
voice  sidej  haa  been  remarkable  for  full  motion,  elevatioOj  re- 
st^nance  and  full  noisy  vesicular  Bounds  indeed,  for  piterile 
respiration,  beautifully  indicated  by  the  differentiaJ  stetha^cope. 

But  for  one  example  of  deficient  voice  on  the  diseased  side 
at  the  apex,  I  have  found  at  least  two  in  which  this  deficiency 
existed  at  the  base.  I  have  now  under  my  observation  some 
examples  of  marked  deficiency  of  voice  at  the  diseased  base, 
in  the  second  stage  of  phthisis-     The  tubes  there  are  smaller. 

The  fact  that  the  voice  is  occasionally  heard  stronger  on 
the  healthy  side  than  on  the  other^  under  these  circumstances, 
is  calculated  to  lead  to  errors  in  diaguoeia  I  have  known 
the  healthy  lung  to  be  taken  for  the  seat  of  the  greater  disease 
than  the  hmg  in  which  moderate  humid  crackling  has  been 
present^  because  it  was  the  seat  of  au  intensified  voice.  It  is 
therefore  well  not  to  regard  a  strong  voice  as  always  the  mgii 
of  disease,  and  a  weaker  voice  as  the  index  of  health  ;  for  under 
the  circumstances  mentioned  these  signs  indicate  the  reverse. 

The  preponderance  of  the  voice  on  one  side  in  the  second 
stage  of  phthisic,  is  admirably  exhibited^  a^  it  were,  to  the 
mind,  by  means  of  the  differential  stethoficope,  employed  bi- 
laterally at  the  same  moment.  The  following  diagram  repre- 
sents the  voice  as  it  is  usually  found  in  the  humid  crepitation 
stage  of  phthiaB* 


Humid  cfepitAtion  side. 


Heilth  J  side. 


Strang  hho- 


Silence. 


The  subjoined  diagram  represents  the  voice  distribution  in 

those  cases  in  which  the  voice  is  heard  on  the  healthy  side 

only. 

Humitl  la^pitftrion  lide,  wltb  gmil 
Healthy  aide,  Bstially  "WLth  puorUe  deficiencyi  and  g«neraUj  ^itli 

reffpiration,  &*?,  defwision. 


Full  Ym^. 
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It  is  to  be  observed  in  estimating  the  value  of  the  die- 

trihiition  of  the  thoracic  voicBj  thfit  the  natural  voice  is 
almost  invariably  stronger  on  the  right  side  than  on  the  leftp 
When,  therefore^  the  greater  intensity  in  found  on  the  left 
side,  it  is  more  enpeciaUy  a  sign  of  disease  being  present. 

The  voice  intensification  at  the  thorax,  in  the  second  stage 
of  phthisis,  where  softening  is  progressing,  depends  upon 
this: — the  sonorons  undulations  are,  m  in  the  first  stage, 
retained  more  than  usual  in  the  bronchial  tubes,  and  are  pre- 
vented becoming  diffused  and  broken  up  and  dispersed 
through  the  normal  subdivisions  of  the  bronchi  and  through 
the  pulmonary  vesicles.  They  are  retained,  and  have  such 
force  that  they  throw  the  walls  which  enclose  them  into 
unwonted  vibrations,  and  these  vibrations  are  conxrannicated 
to  the  walls  of  the  thorax.  The  cavemules  too,  which  form  at 
this  stage  of  the  disease,  though  only  of  the  size,  it  may  be^ 
of  peas,  or  beans,  when  seated  near  the  surface  of  the  chesty 
serve  to  conduct  the  voice  to  the  ear. 


CHAR   XXL 


8BC0NB  BTAQB^  continued. 


Au^cultutory  Signs  of  iutercurwjnt  Bifleaaes,— PD^Rtnonic  Crepitation. — Sub- 
crppitMJat  Rhoiicbiia  of  Eronehitis,  &c, — QiieHtioniiblG  Title. — Proposed  Clussi- 
ficiirioH  of  tnaist  Oepitiitiooa. — FufiSag  Honnd  of  bronehidl  Coiigi?srion, — 
l^lcvirai   Siinnda*^ — Arteriiil   tlionicic    SoandB, — Periciifditlis  Souiidk — ^Eado- 

As  phthisis  progresses^  various  diseaseB  become  superadded, 
and  aii<l  to  the  auscultatory  signs  which  bad  previously  been 
discovered,  The  pleurisy  and  the  pneumonia^  which  were 
noticed  as  occvnring  occasionally  in  the  first  stage  of  the  dis- 
ease, are  much  more  frequently  superadded  in  the  second* 
These  secondaiy  or  engrafted  diseases  hring  with  them  certain 
auscidtatory  signs  which  it  is  desirable  to  notice,  and  this  is 
tlie  most  suitable  place  for  the  purpose. 

To  the  proper  au>;cnltatory  signs  of  phthisis  in  its  second 
stage,  of  which  we  have  been  treating,  w*e  have  to  add  the 
frequent  occurrence  of  fine  vesictdar  crepitation  of  pneu- 
monia, the  tine  vesicular  liquid  crepitation  of  declining  poeu- 
tncinia,  the  larger  yet  fine  liquid  crepitation  of  capillary 
bronchitis,  tlie  friction  signs  of  pleurisy,  and  the  ordinary  **  to 
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and  fro "  cbuming  sound  of  the  exudation  and  secretion  of 
common  pericarditis,  &c.  All  the^e  signs  occur  occasionally 
in  the  second  ntage  of  the  disease,  but  they  show  them^^^elvei?, 
as  we  shall  presently  see,  much  more  frequently  in  the  third. 

The  fine  vesicular  crepiUvtion  of  pneumonia  ib  the  frequent 
adjunct  of  the  signs  proper  of  phthisis  in  ita  second  8tage. 
Perhaps  it  may  be  called  a  sign  proper  in  itself,  for  the  occur- 
rence of  pneumonia  in  the  course  of  this  stage  of  the  disease 
is  almost  unavoidable.  Intercurrent  pneumonia,  ag  it  is  called, 
uccturring  in  the  course  of  pneumonia,  after  the  completion  of 
the  first  stage,  may  be  almost  always  dis^covered  if  attention 
be  paid  to  its  signs*  Tiie  breaking  down  of  crude  tubercle 
into  the  softened  material,  and  the  destmction  of  the  neighbour- 
ing vesicular  tissue,  almost  includes  this  disease;  and  if  ita 
signs  are  not  marked  at  all  times,  this  depends  much  upon 
the  fact  J  that  the  signs,  fine  as  they  are,  are  marked  by  the 
much  more  noi.^  bruit>s  of  the  large  liciuid  crepitation  of  the 
parent  disease.  But  in  addition  to  thii?  accession  of  pneu- 
monia in  the  immediate  dcinity  of  tubercle  that  is  softening, 
this  acute  disease  very  generally  breaks  out  in  the  middle 
and  at  the  base  of  the  affected  lung.  As  evidence  of  thi«,  it 
may  be  mentioned  that,  in  very  few  of  the  bodies  examined 
at  the  Hospital  for  ConstimptioDj  have  I  found  a  lung  free 
from  pneumonic  eonsolidationj  in  which  softening  of  the  lung 
had  occurred,  even  though  confined  to  the  upper  lobe. 

The  limg  is  generally  firm,  reduced  in  its  proper  crepitation, 
reddened  unduly  with  blood,  and  its  penultimate  tubules  are, 
for  the  most  part,  distended  with  sanguinoleut  serum  exceed- 
ingly frothy.  If  these  tubules  be  pressed  they  discharge  much 
frothy  liquid* 

The  physical  dgn  of  pneumonia  in  this  complication,  as 
well  as  in  pneumonia  occurring  primarily,  is  the  fine  crepita- 
tion of  authors.  It  has  been  likened  by  Dr,  Williams  to  the 
sound  produced  by  rubbing  a  lock  of  hair  between  the  fingers, 
and  the  comparison  is  not  an  unhappy  one.  To  me  this  sign 
has  generally  appeared  to  be,  so  to  speak,  a  larger  sound,  i.e, 
as  if  proceeding  from  larger  bodies  than  hairs,  and  it  has 
seemed  to  have  more  of  a  liquid  character  than  the  hair  friction 
sound.  This  pneumonic  bruit  is  very  closely  imitated  by  the 
explosion  of  the  very  finest  bubbles  obtained  by  the  efferves- 
cence of  carbonate  of  potash,  listened  to  through  the  differen- 
tial stethoscope*  It  is  also  very  like  a  sound  which  is  more 
nearly  allied  in  its  origin  to  pneumonic  crepitation  than  the 
hair  sound,  viz.,  to  the  soimd  produced  by  blowing  aii-  through 
a  number  of  capillary  glass  tubes  of  the  finest  description,  that 
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will  flimply  admit  a  hair,  wetted  with  water  at  the  farther 
extremity,  i.e.  the  estreiuity  held  in  the  ain  When  tuhes  are 
BO  treated,  bubbles  of  air  and  water,  about  the  size  of  millet 
eee<isi,  m\l  form ;  they  then  explode  and  crack.  A  Huccession 
of  these  cracks  ig  precisely  the  sound  of  the  fine  crepitation  of 
many  cases  of  pneumonia  occurring  in  the  second  stage  of 
phthisis.  The  liquid  in  the  limg,  which  Ls  thickish  aerum,  is 
evidently  drawn  to  the  cell  extremity  of  the  bronchial  tubule ; 
the  cell  is  expanded  in  the  act  of  inspiration ;  the  liquid,  partly 
retained  in  the  tubule  and  partly  carried  to  the  mouth  of  the 
expanded  cell,  now  forms  a  rniniite  vesicle  or  membrane,  which 
is  ruptured  by  the  advancing  air*  The  serum,  after  the  passage 
of  the  air  into  the  cell,  again  closes  the  tubule,  immediately 
another  vesicle  or  membrane  borst.^  and  with  the  ftame  noise. 
Complete  bubbles,  unburst,  are  be^ide^^  carried  backward  and 
forward,  and  are  prevented  bursting  for  a  time  by  the  tenacity 
of  the  liquid  which  films  them* 

The  usual  seat  of  pneuraouic  crepitation  in  phthisis^  as 
■when  pneumonia  occurs  primtu-ily,  is  at  the  middle  and  base 
of  the  lung,  and  at  lis  posterior  and  lateral  aspect  WTaen 
pnetimoma  occura  in  the  second  stage  of  phthisis,  it  is  al- 
most always  in  the  same  lung;  but  occasionally  it  occurs  in 
the  opposite  or  healthy  long  also.  When  it  occurs  in  the 
opposite  or  non-tubercutated  lung,  the  general  distress  is  gi'cat, 
and  the  dyspnoea  is  excessive  and  greatly  endangers  life*  In 
alinoHt  all  casea  of  phthisis  in  which  death  takes  place  in  the 
second  stage,  some  degree  of  pneumonia,  there  is  reason  to 
believe,  has  existed* 

An  access  of  pneumonia  in  the  middle  and  base  of  the  lung 
occLU^  from  time  to  time  in  many  examples  of  the  second 
stage  of  the  disease.  The  acute  condition,  marked  by  con- 
i?iderable  fine  crepitation,  lasts  for  nearly  a  w^eek.  The  same 
thing  may  occur  again  in  a  week  or  two,  but  as  the  cells  and 
tubules  become  obliterated  by  hepatisation,  the  same  amount 
of  frothing  crepitation  is  not  found,  and  the  crackling  assumes 
the  size  of  what  has  been  ciilled  EubKsrepitant  rhunchns,  wliich 
is  a  bubbling  sound,  proceeding  from  air  vesicles  rupturing  as 
in  the  other  instance,  but  of  a  larger  size,  and  oft^n  found  in, 
and  generally  held  to  be  a  sign  of,  bronchitis,  called  capillary* 

It  may  be  stated  that,  in  nearly  all  examplf^s  of  advanced 
softening  in  the  second  stage  of  phthisis,  pneumonic  crepitation 
exists  for  a  time,  or  may  occur  from  time  to  time,  at  the  base 
of  the  softened  lung. 

The  same  sign  has  been  heard  by  me  in  the  opposite 
lung  in  about  one  case  out  of  tern 
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The  sign  generally  desigQatetl  sub-crepitarit  rhoDchiis  is  an 
alirniHt  constant  attendant  upon  phthidg  in  tlie  second  or 
softening  stage.  It  ia  found  not  only  in  all  cases^  but  for  the 
most  part  at  all  periods  of  this  stage,  from  the  commencement 
to  the  conclumon*  This  sound  m  the  protluot  or  result  of  the 
rupture  of  air  and  liquid  ?esiclea,  and  dififers  from  the  fine 
crepitation  of  pnennionia  in  this,  that  it  is  mucli  larger  ;  and, 
from  the  humid  crepitation  of  phthisiB  in  this,  that  it  ia 
smaller-  The  sub-crepitant  rhonchua  holds,  in  respect  of  the 
size  of  the  v^edcles  from  wlioae  rupture  it  proceeds,  a  middle 
position  between  pneumonic  and  pm^e  phthisical  crepitation. 
It  differs,  too,  from  pneumonic  crepitation  in  this j  that  it  is  a 
more  liquid  and  more  clearly  buhbliog  sound;  while  it  differs 
from  the  crepitation  of  phthisis  in  its  softening  stage  in  this, 
that  it  is  less  coarse,  less  grave,  and  to  be  less  iiidividualis^ed, 
so  t^i  speak,— tliat  is,  separated  Into  single  explosions.  The 
eraekie  of  sub-crepitant  rhonchus  ia  generally  the  explosive 
sound  of  a  liquid  or  watery  vesicle  the  size  of  small  shot,  while 
that,  of  pneumonia  is  that  of  a  vesicle  the  size  of  the  smallest 
millet  seed,  and  that  of  the  softening  of  phthisis  of  a  garden 
pea,  or  of  a  coriander  seed  at  least.  The  sound  in  sub-crepi- 
tant  rhonchus  seems  to  be  composed  of  very  many  explosions, 
while  that  of  softening  is  not  always  very  multi-vesicidar, 
Evan  when  many  explosions  occur  in  softening,  they  are 
nearly  single  at  a  time,  and  come  in  succession,  though  in 
(scjme  cases,  rather  rapidly*  The  explosions  in  pneumonia 
occur  in  thoiLmnds. 

The  character  of  the  crack  in  the  sign  under  description 
13  much  that  of  a  watery  vesicle,  while  that  of  softening  is 
more  that  of  a  denser  liquid,  and  may  be  successfully 
imitated  by  forming  vesicles  of  honey,  or  of  syrup,  or  of  thick 
mucus- 

I  have  heart]  auscultators  say,  by  way  of  facilitating  the 
diagnosis  of  the  crepitation  of  softening  from  that  called 
mib-crepifcant,  that  the  latter  had  a  metallic  quality.  Wlien 
the  liquid  which  goes  to  the  formation  uf  the  vesicles  ol^  sub- 
crepitant  rhonchus  is  very  watery,  the  rupture  of  the  bubble 
certainly  does  possess  a  quasji^metallic  character ;  but  I 
believe  it  will  be  simple  and  more  natural  to  say  at  once 
what  is  really  the  case,  and  give  an  absolute  instead  of  an 
approximate  or  alhed  picture  or  expression.  It  is  a  watery, 
or  a  water  vesicle  sound.  To  know  what  a  watery  sound  is, 
it  is  only  necessary  to  listen  to  the  bursting  of  a  water  vesicle, 
and  the  sooner  the  auscultator  knows  simple  absolute  cha- 
racters, the  better  it  will  be  for  himself  and  his  patient 
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Por  the  sake  of  precisioiij  I  belieye  it  waiJd  be  well  were 
auscultatora  to  dispense  altogether  with  the  title, — sub- 
crepitaut  rhonchus.  The  word  rhonchua  was  by  the  Homana 
employed  to  mark  a  dry  sound.  By  most  physicians  the 
word  is  so  understood.  To  the  prefix  **sub,"  there  is  also  an 
objection^  applied  in  connection  with  pneumonic  crepitation- 
It  feicems  scare el}^  correct,  for  it  is  not  an  uader  or  smaller 
sounds  m  would  naturally  be  supposed  by  those  ignorant 
of  the  sign,  but  aa]uaiiited  with  the  value  of  the  preposition 
**sub,"  would  suppose.  It  appears  to  me  that  precision 
would  be  greatly  promoted  were  the  liquid  crepitations 
arrauged  in  one  claas.  This  clam  would  be  naturally  di- 
vided into  three  groups:  first,  the  fine  liquid  crepitation  of 
pneumonia ;  secondly,  the  larger  Hquid  crepitation  of  capil- 
lary bronchitis  and  of  pulmonary  haemoptysis,  which  is  the 
sign  under  treatment ;  and  the  large  thickish-sounding  crepi- 
tation of  softeniDg  tubercle  and  bronclntis.  These  might  be 
respectively  called  fine,  medium,  and  large  crepitation.  It  is 
true  that  there  is  another  form  of  liquid  crepitation,  \dz., 
gurgling.  Gurgling,  though  dependent  upon  the  fonnation 
Euid  explosion  of  vesicles,  though  it  is  true,  very  large,  yet 
has  so  distinct  a  soimd  from  the  signs  above  treated  of,  that 
it  would  Ije  excusable,  natural,  and  useful  to  arrange  it 
by  itself  or  to  separate  it  from  simple  liquid  crepitationa. 
It  has  a  sound  ns  if  much  air  and  water  were  mixed  together. 
Gurgling  again  might  Ije  divided  usefully  into  two  kinde, 
differing  perhaps  more,  it  is  true,  in  degree  than  in  nature, 
eitlier  in  respect  of  sound  or  of  origin,  viz.,  first,  petty 
gurgling  as  in  cjvvernules;  and  secondly,  into  large  gurgling 
as  in  caveroH.  These  five  sounds  include  all  that  woidd  prac- 
tically claim  to  be  liquid  crepitation  sounds.  The  Iif[uid 
crackle  into  a  large  air  chamber,  such  as  a  large  vomica^ 
or  in  the  pleural  cavity  in  pneumothorax,  is  so  distinct^  that 
its  characteristic  metal  tinkling  sound  may  be  passed  over 
in  a  classification  applicable  aa  on  the  present  occasion  to  the 
common  liquid  crackling  signs  of  disease.  The  peculiarities 
of  such  vesicle  exploeions  will  be  treated  of  afterwards. 
The  metallic  tinkling  in  cavities  is  most  commonly  due  to 
the  explosion  of  air  and  water  bubbles  or  veaicles  situated  at 
the  narrow  entmnce  of  these  chambers,  sometimes  to  the 
explosion  of  a  vesicle  in  the  interior.  The  thin  walls  of  the 
cavity  cousonate,  as  in  pneumothorax  do  tlie  walls  of  the 
chest.  But  I  am  reminrle<i  that  this  is  a  digression,  though  a 
justifiable  one,  on  crepitation  in  geoend,  in  a  place  strictly 
devoted  to  the  considemtion  of  the  humid  crepitations  of 
phthisis  in  its  second  stage^ 
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Sub-crepitant  rhonchus,  or  as  I  have  proposed  to  designate 
it,  medium  liquid  crepitation,  is  the  associate  and  the  depen- 
dent of  the  brooch  itis  that  is  called  capillary,  or  of  fine 
tubular  bronchitis.  This  bronchitis  mnj  be  either  acute  or 
chronic,  attended  ^dth  acute  syraptomsj  or^  as  is  more  gene- 
rally the  case,  with  little  general  disturbans^.  This  medium 
liquid  crepitation  is  sometimes  the  consequence  of  simple 
over-secretion  of  the  finer  tubules  in  the  second  stage  of 
phthisis. 

The  locahty  of  this  mediimi  liquid  crepitation  is  two- 
fold : — First,  it  may  appear  in  the  vicinity  of  the  softening 
tubercle  or  breaking-down  lung.  Secondly,  it  may  make 
itself  heard  at  a  remote  part  as  in  the  middle  and  the 
base  of  the  lung  when  the  softening  is  proceeding  at  the 
apex. 

At  the  apex,  after  softening  has  proceeded  some  way,  this 
sign  is  very  liable  to  occur,  and  it  is  apt  to  recur  from  time 
to  tame  on  the  accession  of  every  increase  of  viisciilar  action 
in  the  mucous  membranes  from  exposure  to  cold.  As  the 
process  of  softening  proceeds,  and  the  patient  becomes  ex- 
haufited,  the  repetition  of  medium  liquid  crepitation  m 
more  frequent*  If  the  patient  is  not  cut  rapidly  off  by 
means  of  some  accident  af  greM  urgency,  it  is  almost  always 
present  at  the  conclusion  of  the  patient's  last  sufferingn.  At 
first  this  sign  lasts  only  a  few  days,  but  towards  the  conclusion 
of  the  disease,  it  becomes  pernistent  during  the  \mt  hours  of 
the  patient's  life. 

This  liquid  crcpitiition,  when  originating  above,  usually 
descends  rather  cpiickly  towards  the  middle  and  the  base 
of  the  lung.  Sometimes  the  medium  crepitation  of  the 
softening  stage  will  disappear  under  the  influence  of  counter- 
Irritants;  and  if  dependent  upon  a  chronic  over-secretion,  upon 
the  administration  of  scjuills  and  blue  pill  and  stimulating 
eipectoranta.  This  sign  when  largely  manifested  and  per- 
sistent is  ominous  of  a  fatal  and  early  termination  of  the 
dlse^e, 

The  flexible  or  air  instruments  are  well  cailculated  to  render 
audible  this  form  of  crepitation^ 

This  form  of  crepitation,  combined  with  some  fine  or  small 
crepitation,  is  almost  invariably  developed  in  the  occniTence 
of  considerable  hiBmoptysis  from  the  lung.  The  blocKiy 
sputum  indicates  the  nature  of  the  crepitation.  This  form 
of  the  medium  crepitation,  which  is  lieard  in  the  softening 
stage  of  phthisisj  is  generally  audible  below  the  rest  of  the 
Boftening.     The  blood,   when  it  is  extravasatcd,  seeks  tlm 
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lower  parta  of  the  lung.     If  much  hsemoptysis  occutb,  larger 

lironcliial  rule  or  petty  gurgling  may  be  heard  for  a  time  In 
Uie  laiger  bronchial  tubes. 

This  medium  crepitation  i»  very  generally  heard  when, 
in  addition  to  softening  tubercle,  (Edema  presents  itself  in 
the  base  of  the  bmg,  a  common  occurrence  in  old  subjects; 
in  those  suffering  frum  obstructive  disease  of  the  he<irt,  par- 
ticularly on  the  left  side;  from  Bright's  diseiise,  or  from 
anaemia  and  dn»psiail  affections  in  other  parts*  When  the 
medium  a^epitation  which  is  present^  depends  upfm  a^Jema, 
it  m  more  generally  heard  on  both  sides  of  the  chest,  than 
when  it  is  the  result  of  ba^moptysis  or  capillary  bronchitis. 

A  fiound  has  been  occasionally  beard  by  myself  at  an  eiirly 
period  of  the  second  stage,  and  also  at  an  advanced  period  of 
itj  but  in  a  pmt  just  beginning  to  dischi^rge  its  tubercles. 
The  Bound  is  a  dry  puffing  one,  as  if  air  were  suddenly  pf^^ai 
after  some  resistance  from  thick  materials  into  a  small  dry 
chamber.  It  depends  upon  the  presence  of  bronchial  con- 
gestion. It  has  been  heard  chiefly  at  the  scapular  and  sub- 
clavicular regions.  There  has  generally  been  observed  from 
time  to  time  a  sonorous  long  rhonchus,  indicating  a  congested 
or  narrowed  stat^  pf  the  bronchial  mucous  membrane ;  but 
the  sound  I  refer  to  is  totally  different  from  this.  It  is  ex- 
actly  as  if  a  small  bronchus  were  closed  either  by  congested 
walls,  or  by  the  pressure  of  adjacent  tubercle*  and  were  forced 
open,  and  a  jyuff  of  air  was  made  with  some  force  into  a 
cavern ule  the  size  of  a  bean.  I  have  observed  that  this  dry 
puffing,  if  I  may  use  the  term,  has  been  heard  only  on  deep 
inspiration,  and  the  pnj^  has  taken  place  towards  the  close  of 
the  act,  when,  as  it  has  appeared,  the  air  has  penetrated  a 
considerable  way  into  the  lung  strueture,  and  has  suffered 
some  retardation  in  its  course,  I  regard  this  sign  as  of  some 
value  when  the  moist  crepitation  is  not  much  marked^  and 
when  the  percussion  sound  is  not  sensibly  affectetl.  It  may 
be  conveniently  called  a  dry  pufling  sound  or  a  pufling 
cav emulous  sound. 

The  sonorous  and  sibilant  rhonchi  of  bronchitis  are  not  un- 
frequently  strongly  developed  in  the  second  stage.  They 
seldom  however  mask  moist  crepitation.  They  have  received 
considerable  notice  in  the  first  stage. 

The  friction  sound  of  pleuritis  is  a  common  sign  in  the 
second  stag*,  of  phthisis.     It  has  been  fretpiently  described 
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Einge.  I  am  coDViDced  that  when  fine  ov  medium  crepitation 
w  efttabUshed  at  the  middle  or  the  base  of  the  lung,  or  when 
the  reapimtion  ia  very  harah  or  blowing,  pleural  friction  sound 
is  not  to  be  heard  except  when  it  attains  to  its  coarser  de- 
gree*.  Pleiu^l  friction  sound  t^kea  place  when  the  pleura 
becomes  dry  and  rough.  The  first  stage  of  the  sound  re- 
semblee  the  noise  produced  by  pas^siiig  fine  m\k  or  satin  over 
anotber  piece*  It  m  ratber  interrupted,  as  if,  after  some 
degree  of  harsh  sliding  bad  taken  place,  the  sliding  were 
suddenly  suspended  and  again  sudflenly  renewed.  This 
sound  of  dry  intemiptcd  friction,  proceeding  from  a  dry, 
slightly  roughened  condition  of  the  pleura,  is  generally  heard 
befit  at  the  lateral  and  inferior  dorsal  regions.  It  is  there 
that  most  locomotion  of  the  limgs  takes  place.  The  dry 
condition  of  the  pleura^  which  gives  rise  to  this  sounds  is  com- 
mon at  the  commencement  of  pleuritis,  but  I  have  reason  to 
believe  that  excited  action  in  the  lung^,  short  of  inflammation, 
will  frequently  give  rise  to  it  without  genuine  pleurisy  being 
subsequently  establish ed.  When  the  exudation  of  lymph  upon 
the  pleural  surface  is  considerable,  and  prior  to  its  producing 
attachments^  and  antecedent  to  that  amount  of  serous  se- 
cretion that  separates  the  pleura  costal  is  from  the  pleura 
pidmonalis*  a  coarser  sound  may  be  heard.  When  this 
lymph  becomes  comparatively  hard  and  resistant,  when  it 
Ijeeomes  cartilaginous,  which  it  sometimes  does,  but  more 
frequently  it  is  tnie,  in  the  third  stage  of  phthisis,  than  in 
the  second,  a  grating  sound  very  different  from  the  fine 
friction  sound  we  have  been  describing  is  produced.  It 
approaches  the  sound  of  a  smooth  bone  being  slowly  rubbed 
upon  another  bone.  This  sound  I  have  heard,  and  it  has 
masked  all  ordinary  respiratory  sounds.  It  is  proper  to 
observe,  that  while  these  ratber  extraordinary  sounds  are 
heard  at  the  middle  and  base  of  the  lung,  chiefly  posteriorly, 
the  ordinary  signs  of  softening  are  still  developed  in  an  un- 
modified manner  at  the  apex. 

Wlieu  efl^ubion  takes  place  to  some  considerable  extent  in 
the  pleura,  other  signs  come  under  notice.  I  have  seen  several 
emmples  of  phthisis,  in  the  second  stage,  in  which  effusion  of 
serous  and  sero*pundent  liquid,  having  occurred  to  s<"jme  con- 
siderable extent,  the  following  signs  have  been  manifested. 
L  j^gophony.  2.  Suppression  of  respiration  sounds  and  voice 
at  the  most  dependent  parts  of  the  side*  3.  Increase  of 
dimeosion,  with  bulging  or  protuberance  of  the  interco3«tal 
spaces.  But  as  these  signs  occur  more  frequently  at  a  later 
period  of  the  disease,  I  shall  here  content  myself  with  this 
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brief  reference  to  them,  and  ded  with  them  more  at  length 
at  a  subsequent  part  of  this  work. 

The  Bystolic  arterial  sounds  noticed  as  oceasiotial  attendants 
upon  the  first  stage  of  pbtMais^  are  also  found  in  the  second. 
When  they  have  existed  in  the  firsts  they  generally  continue 
in  the  aecund*  The  large  crepitation  of  the  second  stage  may 
mawk  them,  but  holding  the  breath  wUl  generally  succeed  in 
making  them  inanifest  to  the  mind. 

When  these  bruits  have  not  been  present  in  the  first  stage» 
they  Dccagionally  show  themselvea  in  the  second.  But,  on 
the  whole,  this  sign  is  not  very  much  increased  either  in 
intensity  or  in  frequency,  in  the  second  stage  of  the  disease* 

Pericarditis  occasionally  complicates  phthisis  in  its  second 
stage,  but  less  frequently  than  in  the  third.  When  it  occurs, 
it  is  marked  by  the  tumultuous  impulse  of  the  heart, 
the  rapid  succession  of  beats,  and  by  the  ordinary  friction 
sounds  formed  when  the  disease  occurs  idiopathically  or  in 
consequence  of  rheum  at  mm*  The  friction  sound  is  rougher 
than  that  of  the  pleural  friction,  excepting  when  this  last 
depends  upon  oldj  rough  and  hard  exudations;  and  this  m 
sehlom  heard  in  the  region  of  the  heart.  The  sound  is 
divisible  into  two  parts;  one  synchronous  with  the  systole, 
and  another  with  the  diastole  of  the  heart,  or,  in  other  word^ 
one  coinciding  with  the  impulse  or  advance  of  the  heart^^  and 
another  coinciding  with  the  retre-at  of  that  organ.  The  sound, 
as  is  well  known,  approaches  that  made  in  churning  milk.  It 
is  heard  pretty  well  over  the  entire  seat  of  the  heart,  but  it 
is  loudest  at  the  Imse  or  at  the  roots  of  the  great  arterial 
^unks,  Prt^ure  with  the  stethoscope  rather  augments  it, 
Sometimes,  together  with  tlie  impr^sion  made  upon  the  ear, 
another  is  made  upon  the  liand,  viz.,  one  of  fluctuation.  The 
sound  proves  of  Bhort  duration,  lasting,  for  the  most  part, 
only  some  seven  or  ten  days.  Adhesions  or  effusion  put  a 
stop  ki  it  Effusion  being  ^he  cause  of  the  cessation,  when 
tht*  liquid  is  absorbed  the  friction  sound  again  recurs,  but 
IftHts  only  some  day^j,  when  adhesions  finally  put  a  stop  to  it, 
mm  niid  for  over* 

ICudtxwtliac  murmurs  occasionally  occur  in  the  second 
Htagt>  of  plithiais.  Of  course  endocardial  murmurs  which 
vx\hUh\  hohw  the  accession  of  phthisis,  will  continue.  I  hav. 
u\mH\vi{  flinf  i^tuloranlial  murmurs  have  been  produced  ., 
*" ""  '   pl'thiwi^^,  fur  the  first  time,  during  the  pro- 
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Hj^.  ot  i  h  v., ,  ., .  I  Hiage,   Thi^v  ilcpend.  for  the  most  pai-t.  upon 

Immunton'  n.tuiu  of  thr  liniug  membrane  of  tlie  mitral 

"^'Hi,     I  luut^rwwiiu  ill  think  that  tbev  iM^^i^imi*.!!^  .^..^i^ 
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from  tlie  now  rapid  circulation  of  the  blood.  FibrioouB  de- 
poBitB  from  the  blood  occasiooallj  take  place,  and,  attaching 
themselves  around  the  auriculo- ventricular  orifices,  nmy  give 
origin  to  these  sounds. 

The  iutensity  of  the  heart's  sounds,  which  I  noticed  aa 
attendant  upon  the  first  stage  of  phthisis,  is  also  an  associate 
of  the  other  sig-ns  of  the  second  stage.  The  intensification  is 
greater  in  the  second  than  the  first,  as  a  general  rule,  but  in 
some  cases  it  is  less  in  the  second  than  it  k  in  the  first  in 
other  cases.  The  mechanism  is  the  same  in  hoth  stages. 
Sometimes  the  loudness  of  the  cardiac  sounds  is  lost  in  con- 
sequence  of  loud  squashing  liquid  bruits. 


CHAP.   XXII. 

SECOND  STAGE — eontinued. 

PCTCTiwtOD.— Dulbess. —  Wooden  Ihdlneas.^  Abaplute  or  Fiager  Dullneea- — 
N»tu7iil  Percussion.  —  Over-refiouant  Percusdon* — Quaiii  ^.xacked-pot  Sound* 

PERCtJsaiON  IK  THE  HECONB  STAGE  OP  mTKisis,  —  The  dullness 
of  the  perciission  sound  in  the  second  stiige,  though  of  great 
importance,  is  a  less  necesaarj  element  in  the  difignoms  of 
phthisis  than  in  the  first  stage j  so  reliable  is  the  humid 
crepitation  which  has  been  already  described-  In  those 
examples  of  phtbiBis,  in  which  a  certain  amount  of  loss  of  air 
character  in  the  percussion  sound  has  l>€eu  observed,  in  the 
first  8tage,  this  is  almost  invariably  increased  in  the  second^ 
and  soon  amounts  to  very  decided  dullness.  The  dullness  of 
the  second  stage  usually  increases  with  the  progress  of  the 
diseaae.  In  comparatively  few  examples  of  phthisis  whieb 
have  reached  to  softeuingj  do  we  find  the  percuBsiou  note 
unaltered.  Sometimes  the  reduction  of  air  character  is 
very  slight^  and  is  not  to  be  made  out  without  particular 
attention.  Sometimes  the  dullness  in  such  cases  is  not 
greater  than  the  dullness  we  have  in  some  healthy,  stout,  or 
narrow-chested^  firmly-knit  persons ;  and  that  the  sound  is 
not  altogether  healthy,  is  established  only  by  percussing  the 
opposite  side,  and  eliciting  there  a  clear  and  more  continuing 
not^p  In  many  examples  of  phthisis  the  percussion  sound 
is  not  more  dull  in  the  second  stage  than  it  is  in  other  ex- 
amples of  the  disease  in  the  first.  This  is  owing  to  two  sets 
of  facts :  first,  the  presence  of  much  consolidation,  and  ab- 
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eence  of  air  in  the  caafja  which  have  arrived  at  the  first  sta^ ; 
and  eecoiid,  the  absence  of  unusual  consolidatioiij  or  even  of 
the  ordinary  amount  of  it,  or  the  presence  of  veaicular  lung 
in  the  immediate  neighbourhood,  the  softening  being  confined 
to  a  small  area,  or  the  presence  of  emphyaema  in  the  adjoin- 
iDg  structure  in  the  examples  of  the  disease  in  the  second 
stage  of  the  disease. 

The  dullness  on  percussion  that  k  properly  designated  as 
very  considerable  or  marked,  is  very  common  in  the  second 
stage  of  phthisis,  Wlien  the  chest  is  pereu^ed,adull  sound 
18  given  out,  as  if  the  vibration  of  the  walls  of  the  cavity 
were  short  and  rjither  etrong.  Tlie  sound  too  seema  to  in- 
clude the  sound  of  the  finger  percussed. 

The  sound  emitted  in  numerous  examples  of  phthisis  in 
the  second  stage  has  been  called  wooden  by  some  physicians j 
and  among  them  by  my  ranch  respected  colleague  Dn  Cotton. 
When  describing,  in  his  work  on  "  Phthisis  and  the  Htetho- 
scope,"  thi8  sound,  he  says,  it  is  a  jarring  one;  and  this  de- 
scription corresponds  well  with  the  short ^^  harsh,  inharmonioiii 
noise  produced,  Br,  Cotton  has  exhibited  to  me  specimens 
of  this  wooden  sound  at  the  hospitaL  To  me  it  appears 
that  such  a  designation  of  this  soimd  as  "  marked  dullness," 
or  "very  decided  dullness,"  would  answer  better;  for,  as  I 
have  before  shown,  many  Tarieties  of  sound  may  be  procured 
from  wood.  It  may  be  proper  to  remark,  that  if  the  term 
"  wooden "  is  meant  to  apply  to  the  eoimd  obtained  from 
a  thick,  short,  solid,  and  not  freely  vibrating  piece  of  wood, 
the  designation  would  not  be  mi  incorrect  or  a  vague  one^ 
When  the  chest  is  struck,  and  the  very  dull  sound  is  emitted, 
it  is  obvious  that  the  walls  offer  great  resistance,  and  do  not 
sink  under  the  blow,  and  consequently  do  not  rise,  as  is  the 
case,  to  an  inconsidenible  extent  it  is  true,  when  the  elasticity 
of  the  \nills  is  not  destroyed  by  consolidation  or  the  presence 
of  liquid. 

Atmolute  dullness  is  occasionally  heard  in  the  second  stage 
of  pbthLsis.  Tins  is  a  sound  such  as  is  produced  when 
the  finger  ie  struck  when  held  in  the  air*  It  seems  when 
absolute  dullness  is  produced,  as  if  the  chest  contained  no 
air  whatever,  or  at  least  within  reach  of  the  stroke,  and  m 
if  very  little  vibration  were  created  in  the  walls  of  tlioras  or 
even  in  the  finger  that  is  struck.  The  remarkable  absence 
of  vibration  of  the  walls  of  the  chast,  or,  in  other  words,  its 
almost  absolute  immobility,  seems  ever  operative  against  the 
production  of  sound.  The  absolute  dullness  upon  percussion 
is  heard  most  frequently,  chiefly  at  the  base  of  the  hmg;  at 
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the  apex  it  is  very  rarely  heard,  perhaps  not  above  once  in 
100  examples,  Wheo  it  ia  heard  at  the  apex,  it  iB  generally 
assjoeiated  with  very  extensive  consolidation  and  with  great 
thi<--kening  of  the  pleura,  and  with  preternatairal  adhesiona 
at  the  apex.  I  have  found  it  associated  in  one  example  of 
phthisis  in  which  the  liquid  of  empyema  rose  as  high  m  the 
fimt  rib.  ¥^Tien  the  absolutely  dull  percusaion  sound  is 
heard  at  the  Recond  stage  of  phthiBis  at  the  base  of  the  luug, 
great  consolidation  with  retraction  of  the  cheat  is  generally 
present*  In  aome  few  examples  I  have  hart  this  sign  a^isoei- 
ated  with  empyema.  This  fi>nii  of  dull  percussion  is  much 
leas  frequently  observed  ill  the  second  atage  of  phtliisis  than 
in  the  third. 

The  percussion  note  of  the  chest  in  the  second  stage  of 
phthkis  ia  occasionally  found  perfectly  normal,  or  at  least 
not  sensibly  affected.  The  number  of  such  cases  is  not 
greatj  but  an  instance  of  natural  resonance  m  to  be  found 
from  time  to  time,  and  it  is  therefore  wt*ll  to  know  that  the 
value  of  humid  crepitation  ia  not  rendered  much  \tm  signifi- 
cant of  phthisis  by  this  coincidence-  Upon  inquiry  it  will 
be  fotmd,  when  thia  unaltered  percussion  eoimd  is  heard, 
that  the  tubercles  are  few  in  number,  small  in  size,  sur- 
rounded by  vesicular  or  hypertrophied  lung,  or  placed  in  the 
midst  of  a  large  mass  of  kmg>  or  associated  with  a  moderate 
amount  of  em phyaema,  characterised  by  sibilua  or  sonorous 
rhonchuB,  and  very  long  and  generally  sibilant  expiration. 
But  when  decided  emphysema  is  present,  it  seldom  serves 
merely  to  counterbalance  the  tendency  to  dullness  caused  by 
tubercle,  but  generally  leads  to  excessive  but  not  tympanitic 
resonance. 

Excessive  resonance  occasionally  occurs  intheaecond  stage 
of  phthL^iis ;  but  the  physician  in  moderate  practice  may  not 
meet  with  it  for  many  years  together,  if  at  alL  In  the  Hos- 
pital for  Consumption  it  is  occasionally  heard.  In  such 
cases,  the  tubercle  that  is  softening  is  small  in  amoimt,  and 
little  or  no  hepatization  or  pleiu-al  adhesion  has  taken  place. 
It  will  generally  be  foimd  that  the  disease  of  the  patient 
presenting  this  physical  sign  has  begun  with  emphysema  ; 
that  this  is  of  some  years'  duration  ;  and  that  the  tubercular 
deposition  k  a  late  complicatiom  Patients  in  this  compound 
condition  ai^e  generally  advanced  in  life.  A^Tien  the  cough 
baa  been  very  violent,  and  much  nervous  dyspnoea  has  exietedj 
emphysema  ia  occasional fy  superadded  to  phthisis.  I  have 
seen  this  in  young  persons.     I  saw  a  child  at  the  hospital  a 
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few  days  ago,  in  who^e  case  emphysema  was  preseot,  and 
was  superadded  to  phthisifi* 

Tlie  increased  resonance  of  phthisis  in  the  second  stage, 
and  dependent  upon  vesicular  bjrpertrophy  or  actual  em- 
physema^  is  an  unnaturally  prolonged  sound.  Id  duration 
it  exceeds  the  sound  of  the  ordinary  healthy  chest.  It  par- 
takes of  the  hoUow  sound  of  a  box  with  rather  thin  walls, 
filled  with  materials  such  as  feathers,  and  it  conveys  to  the 
mind  the  idea,  which  is  a  correct  one^  that  the  solids  per- 
cussed vibrate  more  freely  than  usual,  as  weO  as  for  a  longer 
period  than  is  usual, 

Bruit  de  pot  f614  sound,  or,  to  employ  English  words, 
cracked-pot  sounds  has,  in  the  opinion  of  some  anscultators, 
tieen  heard  hi  some  instances  of  phthisis  which  had  attained 
to  the  second  stage  only.  There /is  no  doubt  that  a  sound 
resembling,  and  that  may  be  mistaken  for,  this  very  charac- 
teristic sign,  is  occasionally  heard  at  this  period  of  phthisis,  as 
well  as  under  other  conditions,  such  as  the  first  stage,  partial 
hepatization,  great  elasticity  of  the  walls  of  the  chest  in 
young  children  subjected  to  strong  and  rather  suddeu  per- 
cussion* But  this  is  not  the  true  or  developed  eracked-pot 
sound  ae  generally  understood,  or  that  which  we  hear  in  the 
third  stage  of  phthisis.  The  quasi  crat-ked-pot  sound  of  youth, 
of  hepatization,  and  occasionally  of  pleural  effusion  reaching 
to  the  apex  of  the  chest,  is  marked  by  a  loud  short  percussion 
noise,  and  with  a  sound  of  sudden  expulsion  of  air,  either 
from  the  lung  itself,  or  from  bronchial  tubes.  It  differs 
from  the  ordinary  percussion,  by  having  superadded  an  air 
expulsion  sound.  This  sign  is  destitute  of  the  marked  metal 
clink  of  the  true  sign  of  the  third  stage.  The  quasi  bruit  de 
pot  fele  sound  of  phthisis  in  the  second  stage,  is  of  little 
value  as  a  diagnostic  sign  of  the  disease,  I  am  inclined  to 
place  it«  value  low.  Neverthelesa  it  is  proper  to  notice  it 
here. 

The  true  bruit  de  pot  fele  soxmd  is  a  compound  one :  it  is 
composed  of  the  ordinary  dull  sound  of  percussion,  and  of 
the  sounds  which  arise  from  the  forcible  and  somewhat 
resisted  expulsion  of  air  from  a  cavity  having  thin  smooth 
Willis  capable  of  imparting  a  metallic  tone.  The  soimds  of 
expulsion  are  metallic,  or  clinking,  or  short  jingling,  from 
the  structure  of  the  walls  of  the  cavity,  and  they  are  jarring 
and  inharmonious,  l^eeause  the  vibrations  are  abruptly 
arrti^ttHl  by  the  loss  of  air  agential  to  their  continuance,  and 
by  tlio  presence  of  adheslonat 
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CHAP,  xxin. 


SECOND  STAGE  —  contimLed, 

Forfii  f^f  tlx©  Chest.  —  Movementa  of  the  Qiest.  —  Decrease  on  difieaspd,  and 
Increase  on  hcflithy  Side.  —  DimeQaions  of  Chest,  —  Vita]  Capadty, 

The  form  of  the  thorax  m  the  second  stage  of  phthisis  more 
frequently  present**  abnormal  deviations  than  the  first  etage* 
Abnormal  alterations  in  the  configuration  of  the  chest  are 
fonnd  in  the  second  stage  of  many  examples  of  phthiEis,  in 
which,  during  the  first  stage,  the  form  remained  nearly 
nattirah  In  many  caeee  in  the  second  stage,  deviations  from 
the  natural  configuration  are  found  fur  the  first  time,  and  add 
to  the  sign.^  which  guide  us  in  diagnosis.  In  those  examples 
of  phthisis,  in  which  deviationis  from  the  natural  form  were 
observed  in  the  first  stage,  we  notice  that  these  abnormal 
alterations  not  only  continue,  but  become  decidedly  more 
marked,  and  continue  t^j  become  aggravated  with  the  progress 
of  the  second  stage.  The  extent  of  the  deviations  in  the 
second  stage,  as  in  the  firstj  corresponds  with  the  extent  of  the 
disease. 

The  softening  process  may  be  very  complete,  and  yet  be 
confined  to  a  small  area.  In  such  cases  the  extent  of  the 
abnnrraal  deviation  will  not  be  great  quoad  space. 

All  the  forma  of  deviatiou  in  the  shape  of  the  chest  de- 
scribed an  occasionally  occurring  in  the  first  stage  of  phth^is, 
are  found  in  the  second.  The  fiiittening,  the  rapid  receding 
backwards  of  the  ribs,  the  declension  of  the  shoulder  due  to 
a  cIoHer  approximation  of  the  upper  ribs,  are  all  found  in  the 
secimd  stage,  and  as  a  general  rule,  are  greatly  more  marked 
than  in  the  first  stage,  though  less  so  than  in  the  third/ 

WTien  the  process  of  softjening  is  arrested,  the  morbid  de- 
viations from  the  natural  configuration  of  the  chest,  are  for 
the  most  part  sunpended,  provided  that  the  softening  be  not 
converted  into,  or  exchanged  for,  large  cavities.  The  devia- 
tions which  occur  in  the  second  stage  are  the  following :  — 
double  flattening,  or  flattening  of  both  sides  of  the  chest 
under  the  clavicles,  single  flatteGing  or  flattening  under  one 
clavicle,  undue  angidarity  of  one  or  both  sides  at  the  sterno- 
costo-cartilage  and  costo-cartilage  articuktionB  from  unusual 
recession  of  the  ribs,  &c. 
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Besides  the  devintions  from  the  eonfiguration  of  the  cbeBt 

juHt  noticed,  we  observe  that  the  contraction  of  the  aide  m 
Very  common.  This  is  the  result  of  hepatization,  and  of  the 
destruction  of  the  veBicuIar  tiBsue  by  the  pressure  of  tubercle^ 
The  increased  dimensions  of  the  side,  temporary  it  in  true, 
the  greater  roundness  and  the  greater  fuUuesB  and  the  extent 
of  the  intercostal  spaces  due  to  the  presence  of  serous  or 
sero-purulent  fluid,  the  result  of  pleuritic  inflammation,  are 
occasionally  observed  in  the  second  stage;  more  frequent ly 
in  this  stage  than  in  the  first,  but  much  less  often  than  in 
the  third.  The  dorsal  vertebrce  form  an  unevenly  rounded 
line,  the  convexity  being  directed  liaekwards  and  upwards, 
and  the  upper  part  of  the  line  being  unduly  inclined  forward, 
imparting  the  appearance  of  stooping  forward,  so  connnon  in 
phthisis.  This  bending  forward  and  the  rounded  back  is 
more  frequent  in  the  later  stages  of  phthisis,  and  to  this 
form  and  kiud  of  thorax  has  been  applied  the  term  "  con- 
eumptive  back,'*  but  perhaps  with  some  degree  of  impro- 
priety, as  it  is  very  cfmimonly  oliserved  in  other  diseases 
signalized  by  long  continued  debility,  and  also  in  mere  old 
age> 

To  dilat-e  further  on  the  deviations  of  the  thorax  in  the 
second  stage  of  phthisis,  appears  unnecessary,  as  they  have 
already  received  considerabie  notice  when  the  first  stage  wa** 
treated  of.  I  would  simply  say  that  though  deviations  are 
exceedingly  common,  it  is  not  by  any  means  a  rare  thing  for 
the  physician  to  find  the  chest,  at  this  period  of  the  disease, 
in  it^  perfectly  healthy  form,  so  that  the  absence  of  deviation 
in  shape  cannot  invalidate  the  testimony,  qtioad  phthisis,  of 
other  signs,  such  as  humid  crepitation  and  local  dull  per- 
cussion. Nor  can  the  presence  of  flattening,  even  under  one 
clavicle,  in  the  absence  of  more  precise  signs,  be  relied  upon 
more  than  to  necessitate  further  watching* 

The  movements  of  the  thonix  in  the  second  stage  of 
plithisis  are  nnich  more  aflfect^  than  in  the  fiist,  but  less 
than  in  the  third  stage,  WTien  deficiency  of  motion  hm 
iHxnx  uotA5d  in  the  first  stage,  this  sign  is  usually  increased 
ttiid  uiore  readily  recognised  in  the  second,  particularly  if  the 
soft^uuig  process  be  sumewhat  protracted,  and  if  it  t>e  accom- 
VauH-d  with  much  adjacent  lymph  exudation.  The  increase 
•>t  MiiH  Hip,  iikr  the  increase  of  the  morbid  alteration  of 
Hhupt-  ,M  frtHpii>ntly  not  very  marked,  for  this  simple  rmson, 
riat  thi^  inm,^  of  softcniug  and  breaking  down,  and  ex- 
in!wv'  r  *'  "^"^i^  r  tW.liiently  of  very  .hort  duration  and 
'*l*itHl)  tif  iiccomph^uuent,  and  this  soon  terminate  in  the 
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formation  of  the  third  stage.  In  many  examples  of  eoften- 
ingj  or  of  the  seeoud  stage  of  phthisis,  a  deficiency  of  motion 
is  mMe  out>  at  though,  while  these  caseg  were  in  the  first 
stage,  no  such  sign  was  oljserved. 

In  nearly  all  examples  of  softening,  a  deficiency  of  motion 
under  the  clavicle  and  o?er  the  seat  of  the  disease,  is  readily 
made  out  both  by  the  eye  and  by  the  hand  placed  upon  the 
part*  Yet  it  is  to  be  constantly  borne  in  mind,  that  in  some 
not  very  rare  examples  of  phthisis  arrived  at  the  second 
stage,  the  motion  of  the  chest  is^  as  far  as  our  tests  avail, 
perfectly  normal.  The  eye,  the  hand,  and  the  different 
stethometers  and  mesBures  give  no  certain  indications  of 
tmhealthy  deficiency  in  the  extent  of  movement.  We  must 
therefore  not  conclude  that  softening  of  tubercle  is  not  pro- 
gressing, simply  because  we  find  no  deficiency  of  motion. 
It  is  more  frequently  in  examples  of  acute  phthisis  than  in 
chronic  that  we  see  full  normal  motion  of  the  ribs. 

We  frequently  see  very  considerable  deficiency  of  motion 
in  examples  of  phthisis  which  had  attained  the  second  stage, 
and  which,  now  improving,  present  only  the  signs  of  the 
first  stage  of  the  disease.  These  cases  are  such  as  have  had 
softening  and  expulsion  followed  by  very  small  cavemules 
closed  or  closing. 

The  deficiency  of  motion  under  consideration  is  found  to 
embrace  more  or  less  of  the  space  from  the  lower  edge  of  the 
clavicle  to  the  third  rib  inclusive.  The  deficiency  begins 
at  the  upper  part  of  this  space  and  gradually  descends.  It 
is  chiefly  in  the  more  extensive  examples  of  softening  that 
the  deficiency  is  observed  aB  low^  as  the  third  rib.  ^Tien 
pneumonia  has  occurred  in  the  softening  stage,  to  a  great 
extent  in  this  stage,  the  loss  of  motion  is  remarked  to  be  great, 
and  to  comprise  the  lateral  expansion  of  the  ribs.  The  same 
is  observed  in  examples  of  that  condensation  of  the  lung  that 
occurs  after  the  alisorption  of  extensive  pleuritic  effusion. 

The  deficiency  of  lateral  expansion  is  very  common  in  the 
second  stage  of  phthisis-  It  is  readily  detected  by  the  eye, 
but  it  is  more  sensibly  perceived  by  placing  the  palms  of  the 
two  hands  respectively  over  the  two  sides  of  the  chest  at  the 
same  moment-  While  the  inspiratory  act  will  lift  the  hand 
placed  upon  the  healthy  side,  the  hand  placed  upon  the 
unhealthy  part  is  left  comparatively  motionless.  This  de- 
ficiency is  generally  dependent  upon  destruction  of  the 
vesicular  structure  by  pneumonia^  by  congestion,  or  by  tu- 
btrcle.  The  semi-diameter  is  almost  invariably  reduced*  The 
deficiency  of  motion  is  occasionaliy  due  to  effusion  within  the 
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the  cB^  the  semi-diameter  is  in- 


^  of  tlie  chest  in  the  second  at^ge  of  phthifiis 
affected  in  an  abnormal  manner. 


Com- 


•f^JSSf^r  e^ampJe§  of  phthisis  in  this  «tage  are  found 
f^lPStbe  dimensioas  remain  unaltered-  As  the  second 
^  l^^inemm,  tJie  alterations  become  more  manifest 
^SLpte  of  softeniog,  that  is,  extensive,  have  the  abnormal 
jiJtenitJOiiB  in  greater  propi:>rtional  number  and  in  a  more 
marked  form  th^m  contrary*  caae^.  The  morbid  alteration  in 
the  dimensions,  which  we  observe  in  the  first  stage,  increase 
iu  f  Jie  second. 

On  the  diseased  side  of  the  chest  the  alterations  are  those 
of  reduction,  and  this  reduction  is  moet  conspicuous  in  the 
antero-posterior  diameter  of  the  chest  below  the  clavicle, 
best  raeaiiured  by  the  callipers,  and  in  the  Remi-circum- 
ference  of  the  chest  below  the  nipple,  measured  by  a  tape 
measure  passed  from  the  sternum  roimd  the  diseased  side, 
and  reaching  to  the  spine.  The  amount  of  reduction  in  the 
superior  aiitero-posterior  diameter  m  moderate  in  respect  to 
the  Hcale  of  inches,  but  very  significant  of  mischief. 

The  diminution  of  the  diraension  of  the  diseased  side  from 
the  steruiun  to  the  spine,  in  respect  of  the  scale  of  inches  is 
much  greater,  and  often  reaches  as  much  m  one  inch  or  one 
and  a  half  inches,  A  large  proportion  of  the  patients  in  the 
second  wtage^  who  have  come  under  my  care  in  the  hospital, 
have  been  the  subjects  of  a  diminution  of  the  semi-circum- 
ference of  the  chest. 

While  the  dist^ised  side  in  phthisis  is  obviously  becoming 
suiallt^rs  and  otfering  smaller  dimensions,  the  opposite  side 
tends  t43  an  increase.  There  is  re<ison  to  Ivelieve  that  the 
senii-circuniference  of  the  healthy  side  of  the  chest,  at  its 
iniddle  and  base,  increases  to  the  extent  of  about  half  an 
inch.  This  is  due  to  increase  of  the  size  of  the  vesicles  of 
the  luiig,  now  in  a  compensating  manner  receiving  more 
than  the  normal  amount  of  air,  and  being  constantly  dis- 
tendeii  to  a  more  than  usual  extent. 

The  vital  capacity  of  patients  in  the  second  stage  of  phthisis 

ifl  very  umtcriaHy  reduced,  whether  we  ci>mpare  it  with  the 

eaiiacitj  in  health  or  in  the  first  stage  of  the  same  dise^aae, 

1  ttt'  ditlt  rence  iH^twi^n  the  vital  ciipacitv  of  the  firsrt  and  second 

St ''  T'f  *^'f.*^^»^'j  '^  than  betweeli  the  vital  capacity  of 

m*^^^^^^^^^  ?VI^^  ^^  ^^^^^^  ^  detemiinedlTv  Dr, 

Hntchiu^M.,,     The  hdlowing  table  is  constructed  fix>m  Dr, 
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Hut^hinaon's  data,  as  they  appear  in  Dr.  Tanner's  **  Clf nicaJ 
Medicine,'^  aud  showa  the  aipacitie^  of  phthmia  in  the  second 
stage  and  in  health*  Btature  being  included. 
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As  detcrmiiit^d  }jj  my  own  observations  obtained  from  tlie 
examination  of  my  patients  in  the  hospital,  I  find  tJxe  vital 
capacity  of  patientij  in  the  second  stage  of  phthisLs  m  not 
very  different  from  that  given  hy  Bn  HutchiDison.  The 
following  Bix  obBervationa,  made  with  care  upon  paticntu 
with  decided  softening  and  seriously  ill,  may  be  interesting : 
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In  a  diagnostic  point  of  view,  the  vital  capacity  test  in  the 
second  stage  of  phthisiB  is  of  no  practical  value  whatever; 
yet  it  is  interesting  to  know  what  amount  of  air  may  he 
expired  at  this  period  of  the  coraplaiut,  and  possibly  it  may 
prove  hereafter  of  some  practical  utility- 


CHAP.   XXIY, 

SECOND  STACIE  —  Continued. 

Tlm^at  SigTtJi*  —  Con&trierion  Somids.^ —  Jtfoist  CracMc. — The  Voico. — Cotigh.— 
Clntris.  ^ —  Epiglottic,  ^ —  Pbarjin.  -^  Uvula.  —  Gams.  —  Tongue. ^ —  Nai'ea: 
Snuffing-liltfi  Soimii, 

The  physical  eigiis  of  the  throat,  as  a  general  rulej  are  more 
markctl  ia  tlie  second  stage  of  phthisis  than  in  tlie  first. 
The  morbid  atterations  of  the  voice  attain  to  a  greater  height. 
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Examples  of  phthisiB^  in  which  no  physical  throat  signs  were 
observable  in  the  first  stage,  become  marked  with  them  in 
the  Becond-  For  the  moHt  part,  these  throat  sigm^  whether 
taking  their  orighi  in  the  first  or  in  the  second  ^tage,  con- 
tinue to  increase,  except  in  thoae  examples  of  the  disease  in 
which  a  quasi  cure  or  a  quiescent  state  takes  place.  It  may 
be  affirmed  as  a  general  rule,  that  voice  alterations  in  the 
second  st4]^e  of  phthisis  are  seldom  removed*  The  noisy  and 
constrictive  respiration  through  the  larynx  and  trachea 
and  glottis,  is  more  frequently  found  in  the  second  than  in 
the  first  stage,  and  it  is  more  marked,  though  there  are 
exceptions  to  this  rule.  In  some  c^LseH  m  great  is  the  rough- 
ness, or  sawing  corLstrictive  sound,  in  the  first  st^e,  m  greatly 
U}  exceed  the  same  sign  in  other  examples  of  the  disease  in 
the  second- 

The  hemming  noise  or  expiratory  glottis  and  larynx  bruit, 
is  very  frequent  in  the  i^eeond  stiige  of  the  disea^^, 

MoiBt  crackles  in  the  throat,  i.  e.  in  the  trachea,  in  the 
larynx,  aiid  at  the  gli>ttis,  are  very  common  iu  examples  of 
this  disease  at  the  second  stage.  They  are  single,  or  nearly 
go,  but  several  successive  cracks  may  be  heard  during  one 
inspiration  or  one  expiration.  They  are  more  frequent 
during  expiration  than  during  inspiration,  Sometimes 
only  one  k  he;ird  during  an  expiratory  act,  Tlie  sound 
proceeds  from  the  mouth,  and  ii*  conveyed  to  the  ear 
of  tht?  physieian  through  the  air.  The  sounds  are  more 
fully  heard  when  the  stethoscope  is  applied  to  the  throat. 
To  aui^cultate  the  throat,  the  flexible  stethoscope,  such  as 
Camman^s  or  my  own,  with  ear  pieces  that  enter  the  ear, 
answer  best,  for  simple  cuntiict  with  the  throat  without 
pressure  is  sufficient  to  give  a  distinct  auditory  impression. 

The  voice,  in  the  second  stage,  when  the  disease  is  \m* 
equiviH  ally  declared,  is  almost  uniformly  foimd  to  be  mor- 
bidly altered.  The  mi^ifications  of  the  voice  are  the  same 
as  are  perceived  in  the  first  stage.  The  more  frequent 
ttUerationa  are  a  reduction  in  force,  the  voice  being  then 
simply  weak^  It  is  very  frequently  reduced  to  a  mere 
whisper*  A  rough  and  dry  abrupt  noine  is  Yery  common* 
A  \om  of  pitch,  when  the  voice  is  said  to  be  thick,  is  of  very 
frequent  oectirrence,  and  i^  generally  the  preciusor  of  more 
grave  vocal  disorders.  An  almost  inarticulate  §ound,  exceed- 
ingly alirupt  and  disagreeable,  is  sometimeji  the  only  remnant 
of  the  voice,  but  this  is  much  more  rare  than  in  the  thiixi 
«rtage  uf  the  dij^^ast^ 

Iu  alrmkst  nil  crises  uf  vucjil  di^M^rder,  there  are  discovered 
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aome  oeca^ioual  reml^ioiis  and  exacerbatinus,  and  the  alter- 
ation of  the  voice  seldom  ctintLniie*i  to  l>e  uniform  for  inany 
days  together-  In  many  examples  the  voice  will  change 
general  times  materially  in  the  courae  of  an  hour. 

The  constrictive  voice^  which  is  occaaionally  heard  in  the 
fifHt  stage  of  phthisis^  m  of  pretty  frequent  occurrence  in  the 
second,  but  Ims  m  than  in  the  third.  It  depends  upon 
chronic  inflammation  of  the  glottis,  oedema  of  the  glottis,  or 
ulceration  of  that  part,  or,  as  is  not  uncommonly  the  case 
in  the  latter  periods  of  the  Becond  stage,  upon  deatructive 
ulceration  of  the  mucous  membraDe  of  the  larynx,  involving 
the  removal  of  the  vocal  chords  and  necrosis  of  the  cricoid 
arytenoid  and  thyroid  cartilages  of  the  larynx. 

The  cough  in  the  second  stage  of  phthisia  is  very  trouble- 
sorue  and  very  frequent ;  it  invariably  presH^  in  the  morning, 
and  at  that  time  particularly  it  is  accompanied  with  the 
expectoration  of  opaque  muco-purulent  sputum,  yellow  or 
green  in  colour,  and  fre(iuently  mixed  or  tinged  or  streaked 
with  hlocwl  The  soimd  ia  occasionally  that  of  constriction 
at  the  glottis,  but  thi^  is  much  more  rare  than  in  the  first 
stage  of  phthisis.  The  cough  in  the  second  stage  sounda  ae 
if  the  larynx  and  trachea  were  well  lubricated  with  thiekish 
liquid,  and  as  if  the  air,  in  the  act  of  being  expelled,  passed 
in  part  through  it,  which  is  no  doubt  the  case.  The  cough 
is  less  short  than  in  the  first  stage,  and  usually  consists  of 
three  or  four  distinct  rather  slow  and  loud  luose  partial  expi- 
rations- Occiisionally  these  three  or  four  partial  expirations 
are  repeated  a^in  and  again^  but  it  is  rather  rare  for  the 
patient  to  cough  above  half  a  minute  at  a  time,  and  he  seldom 
evinces  lividity  of  face  or  very  great  distress. 

The  glottis  when  felt  i)y  the  finger,  is  found  in  this  stage 
in  i>e  frci^uently  in  an  abnormal  physical  sttvte-  Most  fre- 
quently the  abnormal  condition  is  one  of  thickening,  Tlie 
rima  glottidis  is  full,  and  more  than  usually  roimdeiL  This  is 
the  case  in  chronic  or  sub-acute  inflammation.  Occasionally 
the  rima  is  large  and  imduly  pulpy ;  this  state  is  found  when 
the  parts  are  adematous*  in  which  condition  the  voice  is 
pennanently  reduced  to  a  quasi  whispering-  It  is  seldom 
that  the  rima  is  irregular  from  the  presence  of  ulceration  ; 
but  this  condition,  though  almotst  peculiar  to  the  third  stage, 
and  the  advanced  periods  of  it,  ia  occasionally  found  in  the 
second. 

The  epiglottis  at  its  edges  and  its  luider  surface,  is  fre- 
quently found  to  be  irregular,  from  the  presence  of  ulcer- 
ations,  which   t*ind    to   become  deep  at  the    period  of  th« 
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dyease  under  our  couaideration.  This  ulcerated  state  may 
be  felt  liy  the  finger*  The  epiglottis  is  very  frequently  the 
Buhjcct  of  active  arterial  injectioUj  and  maybe  occasionally 
scL-u  with  the  unassJEted  eye  to  he  highly  injected  and 
reddeiied,  I  have  «een  the  epiglottis  in  not  a  few  exampleii 
of  phthisiB  at  this  period  of  the  dLseiise  in  the  state  described, 
and  much  resembling  a  small  scarlet  geranium  jietaL 

The  poat^rior  wall  of  the  pharynx  in  a  large  proportion  of 
examples  of  pbthisiis  in  the  gML^cond  stage  ig  morbidly  affected. 
The  colour  is  generally  deepened,  and  more  than  the  usual 
number  of  vesiselB  are  seen  ramifying  upon  it.  The  vesaels 
are  injected^  frequently  stand  out  in  relief,  and  are  tortuous 
to  Biich  a  degree  as  t^  entitle  them  to  be  called  varicose, 

The  surface  is  unduly  roughened,  the  fine  smooth  surface  < 
of  hefilth  l)eing  lost  Numerous  elevated  spot^,  of  a  red  or 
reddish-purple  colour^  stud  the  posterior  \valL  These  sptjta 
vary  from  the  size  of  a  divided  coriander  seed  t^j  that  of  a 
apHt  pea.  They  are  masses  of  engorged  and  bypertrophied 
mucous  follicles.  Ulcerations  aeldom  take  place  at  these 
spots  in  the  second  stage  of  phthisis,  but  in  the  third  they 
are  not  uncommon.  Aphthae  are  seldom  seen  at  this  early 
period  of  the  disease,  Wlien  the  pbar^mx  and  the  larynx  . 
are  iu  a  state  of  ebronie  inflamuiation,  difficulty  is  ex- 
perienced in  the  act  of  swol  towing.     The  act  is  often  painful. 

The  uvula  is  frequently  tbimd  to  be  elongated  and  oedema- 
tous  or  cliibl>ed  at  it«  free  extremity.  It  freqiiently  rests 
upon  thetongiie;  numerous  Kmal!  bh>od -vessel e  are  sec*n  upon 
it,  swollen,  and  often  of  a  dark  venous  colotu.  The  tonsils 
are  oeca^iionally  swollen  and  unduly  vascular,  and  of  a  rather 
piirplkh  cohau". 

The  guma  are  very  frequently  the  fieat  of  hypei-semia  and 
of  congefltiou  to  a  very  small  extent  from  tbe  margin.  It  m 
found  generally  on  both  gums,  the  upper  and  lower,  moetf 
however,  on  the  lower,  I'he  depth  of  the  congestion  surface 
may  be  verj  small,  amonnting  to  not  more  than  the  breadth 
of  large  bristle ;  but  I  have  seen  it  fully  the  breadth  of  half 
a  line.  The  congested  part  is  tumid  and  swollen,  Juid  ot\en 
emits  blood,  particuhu-ly  ou  eating,  and  on  brushing  the 
teeth.  The  blood  which  is  found  in  the  mouth  of  patienta 
In  the  moniing  in  the  second  stage  of  phthisis,  and  also  in 
the  third,  frerjuently  proceeds  from  this  source.  The  amoimt 
of  blouil  is  seldom  great,  not  more  than  a  few  drops,  and  it 
gives  a  particuhu*Jy  s;iline  impression  to  the  tongue.  Wlieu 
tlie  teeth  are  covered  with  tartar  where  they  are  enibraced  liy 
the  guma,  the  red  border  is  more  intense.     Unlike  the  blue 
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border  of  the  guma  iii  lead  contamination,  which  Is  not 
observed  where  teeth  are  wanting,  the  red  fringe  or  horder 
in  phthisiB  m  generally  inibroken,  uotwitli^standing  that  same 
of  the  teeth  may  be  lost.  The  red  border  holds  on  the 
interior  as  well  as  upon  the  exterior  suriace  of  the  guma, 
though  to  a  le^s  extent.  In  examirdng  the  physical  condition 
of  the  Dioiitbj  the  glottis,  epiglottis,  pharynx^  and  t^JDsila,  it 
is  well  to  illunnnate  the  parts  freely ,  Simple  illuminaition 
will  suffice  to  ol:>serve  all  the  parts  named,  except  the  glottic, 
111  some  per^oui^  the  epiglottic  may  be  seen  with  the  unaideti 
eye*  To  see  these  parts  it  is  generally  necessary  to  employ 
a  speculum  or  mirror,  introduced  into  the  mouth,  ao  as  to 
have  an  linage  of  tJieju  reflected  upon  the  retina  of  the 
physician.  Avery's  speculum  oris  answers  welL  The  laryn- 
goscope of  Czermack  is  exceedingly  usel'ul  in  the  eKph>ration 
of  the  physical  state  of  the  mouth  and  pharynx ;  but  of  this 
and  the  other  instruments  available  in  physical  exploration, 
I  shall  treat  at  the  conclusion  of  this  work. 

The  tongue  seldom  presents  appearances  in  the  second 
stage  of  phthisis,  which  are  not  commonly  observed  in  many 
other  dlseast^s,  and  when  they  do  occiu"  they  are  of  no  a^ail 
in  diagnoBis,  and  require  no  special  treatment.  They  are> 
therefi>re,  unworthy  of  detailed  notice  here. 

Occasionally  the  tongue  is  coated  with  a  white  or  yellowish 
fur,  particularly  near  the  root,  I  have  remarked  that  it  is 
not  uniformly  distributed,  but  often  prevails  more  on  one 
side  than  on  the  other.  It  oeciusionally  separates  in  parts^ 
leaving  rather  clean-looking  spots. 

The  tip  of  the  tongue,  in  a  few  eases^  is  reddish^  and  has 
its  papillge  red  and  elevated,  giving  a  file-like  appearance* 

Oecafiionally,  small  rather  deep  ulcerations  are  seen  upon 
the  sides  of  the  tongue,  chiefly  where  that  organ  comea  in 
oimtact  with  the  sharp  points  or  edges  of  the  teeth- 

The   KARES    IN     THE    .SECOND     STAGE     OF     PUTmSIS.  — Thcsc 

canals  are  occcisionally  the  seat  of  physical  alteration  in  the 
second  stage  of  the  disease,  The  mucous  menxbrane  is  Ibimd 
to  be  injected  and  deeper  in  colour  than  usual.  The  ivhole 
canal  is,  in  such  eaites,  generally  the  seat  of  increased  secretion. 
This  is  often  more  liquid  than  natural,  generally  greenish  or 
yellow  in  colour*  It  is  occasionally  tinged  red  with  blood. 
The  liquid  eecretion  coming  down  the  nostrils  becomes 
thickenttd  into  crusts  upon  the  outlets,  if  allowed  to  remain 
sufficiently  long  to  dry,  and  these  crusts  frequently  give  rise 
to  abrasions  and  even  to  ulcerated  spots*  Occaflionally  a 
discharge  of  this  mucus  falls  into  the  pharynx,  and  if  of 

M  B 


166 


THROAT  SIGFS. 


an  irritant  character,  produces  h3rperipmia,  &c.,  in  that  part* 
Occasionally  the  voice  k  altered,  acquiring  a  nasal  twang* 
from  the  presence  of  a  thickened  and  congeat^fd  membrane, 
and  from  mucus  lodging  upon  it  and  interfering  with  the 
due  transmisBion  of  the  laryngeal  and  oral  voice.  This  nasal 
twang  m  sometimes  nearly  permanent,  sometimes  it  comee 
and  goes  repeatedly  in  the  course  of  a  few  daj^^,  and  may  not 
last  each  time  more  than  half  an  hour.  It  may  suddenly 
cease  by  the  expulsion  of  mucus,  either  by  blowing  the  noae 
or  liy  a  coarse  imipiratory  effort  when  the  mouth  is  closed. 

When  the  niires  are  loaded  and  narrowed  with  mueu^,  the 
coarse  inspiratory  effort  just  referred  to  is  frequently  made. 
A  prolonged  inspiration  is  effected,  the  mouth  being  closed, 
the  nostrils  are  narrowed  at  their  fticial  extremity,  a  smart 
current  of  air  is  ckawn  from  without  along  the  nasal  canals  ; 
the  whole  oasal  apparatus  ia  thrown  into  prolonged  vibration, 
and  a  peculiarly  coarse  and  highly  disagreeable  noise  is 
made>  This  is  frequently  repeated,  A  coarse  sucking-like 
or  sxiuffing  8ound  ib  prorluced.  Ulcerations  cif  the  mucouu 
membrane  of  the  na^al  canals  are  sometimes  induced,  but 
this  is  much  more  a  feature  of  the  third  than  of  the  second 
Bt^e  of  phthinis. 


CHAK   XXV. 
eiBCOND  gTAOE — cmitinuedL 

Coudadiiig  Remarta,  ^Dumtioii.—  Grouj>inK  otBi^^.  —  Exdiange  for  S^gntf 
of  Third  i?tage :  far  Signet  of  FDarth  Ht^c. 

The  duration  of  the  signs  of  the  second  stage  of  phthisis,  is 
upon  the  whole  greatly  shorter  than  the  first  and  third 
stages.  In  some  cases  it  is  even  shorter  than  the  duration 
of  the  signs  of  many  examples  of  the  disease  in  the  fourth 
siage.  The  signs  last,  generally  some  weeks.  They  seldom 
endure  longer  in  one  place  than  two  months,  being  then 
succeeded  by  the  signs  of  cavities  of  some  considerable  size, 
L  e,  of  the  third  stage.  In  active  cases,  in  young  adults,  and 
in  cases  marked  by  much  inflammatory  action,  the  softening 
process  may  be  concluded  in  a  few  days,  and  the  parts  being 
expectorated,  cavitieg  with  their  peculiar  sigiis  are  formed. 

The  grouping  of  the  signs  of  the  second  stage  is  less  varied 
than  in  the  first.  The  moist  crepitation  is  always  a  leading 
and  prominent  sign.     There  may,  or  may  not,  be  dullness  of 
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the  percussion  sound,  there  may,  ar  may  not,  be  deficiency 
of  motiua  and  deviat JOU«  from  tlw  n;itural  shupe  of  the  thorax, 
but  wc  have  always  the  one  grand  sign^  viz.,  moist  crepi- 
tation. 

The  eoun^e  of  the  signs  of  the  aeeond  atnge  of  phthisis  is 
frequently  cut  ybort  by  deaths  particularly  in  the  acute  form 
of  the  digeasej  and  in  young  subjects  of  wejikly  4Uid  irritable 
constitution. 

The  second  stage  signs  must  in  every  case  of  phthisis  be 
preeent  before  the  commencement  of  the  third  stage.  But 
I  am  not  siu^e  that  the  second  stage  may  not  pai?B  directly 
into  the  fourth  or  perforation  stage  without  the  occurrence 
of  the  third.  If  this  cTeut  ever  take  place,  that  is,  if  per- 
foration may  occur  in  the  course  of  sotYening,  then  the  signs 
of  the  second  stage  may  he  exchanged  at  once  ibr  those  of 
perforation  or  pneumothorax*  Of  this  ftiet  I  am  certain, 
that  I  lately  discovered  the  signs  of  perforation  in  a  gentle- 
man who  only  8i>me  days  before  afforded  to  careful  exand- 
nation  the  humid  crepitation  of  the  second  stage  only,  and 
whO|  moreover^  had  been,  a^  hiw  friends  state*.!,  in  perfect 
health  some  weelcs  before,  and  had  just  aecompliyhed  a 
pedestrian  excursion  upon  the  Pyrenees. 

The  signs  of  the  second  stiige  when  succeeded  by  those 
of  the  third,  are  by  no  means  lost  as  a  whole-  The  chief 
difference  in  respect  of  the  second  stage  signs,  is  the  loss  of 
the  moist  crepitation  soimd  at  the  spot  which  has  become 
excavated,  l^e  moist  crepitation  may  even  yet  continue, 
B3id  appear  around  the  seat  of  the  cavity  at  another  part  of 
the  diseaj^ed  nide,  as  the  middle  or  the  base,  or  it  may  be 
now  heard  upon  the  opposite  tside  of  the  chest. 
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THIRD    STAGE, 

Bi^iKiTe  Niitur©  of  Sigw.— Gpoupmg  nf  Si^giis.  — Caverncnw  respb^tioti  Soundr. 
lit  1 1*  addiMei  bknring,  pen  tie,  and  harsh.^**  Sawing "  caTera  SouncU.^ 
Cre«iking  Sfiimdi. — -Aniphoric  Howing;«  —  Cayensotifi  Rhonchiia. — ^  Cavern 
craoklij:i|!C, — Metallic  Tinkle.^  Musical  cayem  Boujods. —  Liquid  caTi^moufl 
BoundA  und  their  S«dt^. — Cough  caycm  S(yuiidjj,^Table. 

The  physical  signs  of  the  chest,  throat  and  oro-nasal  parages 
in  the  third  stage  of  phthisis  or  thnt  of  excavation,  are  tliose 

M    1 


168 


BECISITE  NATUBE   OF  SIGNF* 


whicli  are  generally  presented  by  the  sufferer  from  phthisis, 
to  the  coiiHiLltiitit  pliysiciaoj  when  he  first  offers  himself  for 
examinatioiij  whea  lie  desires  to  know  whether  his  liiugB  are 
"  touched/-  and  demands  "  a  cure  for  his  cough  "  A  large 
proportion  of  the  patients  really  suffering  from  phthiuia,  who 
ha\re  presented  themselves  before  me  for  advice,  both  at 
my  private  house  and  at  the  Hospital  for  Consumption, 
have  been  found  to  be  iu  the  third  stage  of  the  disea^se, 
and  to  afford  those  physicjil  signs  which  are  perfectly  decisive 
of  the  nature  and  extent  of  the  malady.  Not  lass  than  one 
in  two  of  phthisical  patients  presenting  tliem^elves  have 
been  found  the  subjects  of  signs  which  have  permitted  no 
doubt  whatever  of  the  advanced  condition  of  the  malady; 
and  this  proportion  has  held  nearly  as  well  with  those 
patients  who  were  not  materially  wa^^t^d,  and  who  still  ex- 
hibited in  no  small  degree  the  usual  accepted  signs  of  good 
health,  such  as  embonpomt,  florid  complexion  and  muscular 
activity,  as  with  the  thin  and  emaciated  sul)jects,  I  may 
safely  say  that  of  pbthi^sical  persons  consulting  me  in  private^ 
three  fourths  have  cavities. 

The  vast  importance  of  the  physical  signs,  of  the  ability 
to  detect  them  or  recognise  them,  and  their  value  as  ex- 
ponents of  morbid  structure  and  morbid  conditions  within 
the  chest,  must,  appear  manifest  from  these  facta.  The 
fiymptoms  of  the  patient,  if  of  lees  value  than  the  signs  in 
the  first  stage  of  phthisis,  are,  at  least  as  far  as  difignosis 
js  concerned  in  the  third  stage,  of  scarcely  any  value  what^ 
ever  compared  with  physical  evidence.  The  inspection  of 
the  chest,  the  percussion  and  auscultation  occupying,  it  may 
be  not  more  than  three  minutes,  are  perfectly  decisive*  As 
far  as  the  question  of  the  nature  of  the  dise^ise,  its  stage, 
and  perhaps  even  the  prospects  of  the  patient,  are  concerned, 
the  long  narrative  of  friends  is,  in  the  last  degree,  tedious  and 
unprofitable  compared  with  the  information  the  skilful  adept 
in  physical  diagnosis  obtains  from  his  physical  examination, 
it  may  be  of  not  more  than  tw^o  minutes'  duration.  So  much 
more  valuable  are  two  minutes  spent  in  actual  examinatioii, 
than  lialf  an  hour  given  to  the  history  of  the  case  in  the 
third  stage  of  phthisis,  that  whenever  I  find  a  private 
jmtient  presenting  a  reasonable  probability  of  his  disease 
having  arrived  at  a  period  beyond  tlie  first  stage,  I  in- 
variably beg  that  I  may  be  permitted  to  examine  the  chest 
first.  After  this  1  am  willing  to  listen  to  the  history  of 
the  case.  When  once  I  have  examined  the  ch^t,  &c,j  and 
discovered  the   signs  of  the  third  stage,  I  devot*  no  time 
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to  evidence  that  can  only  lemi  to  Buspicion.  There  m  now 
no  ocai^ion  to  weigli  pro1jrLl>ilitic's  a^  to  the  nature  of  the 
disease,  and  tiine  may  he  more  prufiUihly  expended,  f^^ir 
the  patientj,  in  giving  directions  for  the  mit illation  ot"  hiw 
malady,  the  relief  of  his  symptoma,  and  for  increoi^ing  by 
ever  so  little  the  moderate  chances  of  his  recovery.  Having 
examined  the  patient,  and  found  those  physical  «igns  pregnant 
with  his  fate,  the  physician  can  then  interpret  with  intelli-* 
genccj  or,  as  with  the  key  of  the  scholar,  the  narrative  of 
his  patient^  and  knowing  the  value  of  his  life,  may  direct 
\^th  profit  and  pnidence,  hrief  as  it  is  likely  to  he,  how 
it  shall  he  expended  to  the  greatest  advantage. 

It  may  be  perniitted  to  me  to  remark  here  upon  the  ex- 
traordinary precision  of  the  knowledge  the  expert  pljysi- 
cian  obtains  from  physical  signs.  The  knowledge  they  im- 
pm-rt  as  to  the  nature  of  the  disease  of  the  patient  is  in 
itself  marvellous,  and  the  impression  raatle  upon  the  mind 
of  tlie  physician  couveys  an  extraordinary  consciousness  of 
the  power  of  knowledge  and  education.  He  feels  that  the 
thick  and  vo^ue  atmosphere  of  conjecture  is  dissipated^  and  a 
clear  well  defined  landscape  is,  as  it  were,  presented  to  his  eye. 
The  opprobrium  of  doubt  and  uncertainty,  which  has  been  so 
freely  attached  to  medical  scienoBj  he  feels  is,  now  at  least, 
altogether  misplaced  and  totally  unjust.  He  may  compare 
with  the  surgeon  in  his  happiest  moments  of  precision,  even 
as  when,  in  a  case  of  suspected  stone  in  the  hlmlder,  he  realises 
the  fact  by  the  clink  and  impulse  gained  by  the  introduction 
of  the  sound-  The  physician  dealing  with  phthisis  in  its 
third  atage  knows,  by  the  evidence  of  physical  signs,  as 
certainly  the  condition  of  the  lungs,  as  in  some  obscure 
affections  of  females^  the  accoucheuTj  by  means  of  tactual  ex- 
amination, finds  the  ease  to  be  one  of  natural  pregnancy.  In 
tlie  one  case  a  cavity  has  been  physic^ally  discovered^  in  the 
other  a  child  has  been  felt. 

In  describing  the  physical  signs  of  the  third  st^tge  of  the 
thorax  in  pulmonary  consumption^  I  sludl  take  them  in  the 
order  of  their  prominence  and  of  their  importance;  but 
before  proceeding  to  a  detailed  account  of  each  sign,  it  may 
be  well  to  describe  tlie  general  results  of  examination.  In  a 
very  large  proportion  of  the  examples  of  phthisis  in  its  third 
stage  which  have  come  before  me,  and  they  must  have 
amounted  to  some  thousands,  I  have  noted  the  following 
conditions  of  the  chestp  We  observe  that  the  chest  below 
the  clavicle  is  decidedly  flattened  or  depre^ssed  into  a  shallow 
hollow     The  heart's  impulse  is  seen  and  felt  at  the  second 
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interspace,  on  tLo  left  mde  of  tbe  clieKt,  if  the  diaeiise  be  lo- 
cated there ;  on  the  right  gule^  if  that  mcle  be  the  one  affected, 
The  interspace  is  caDstantlj  moving  backward  and  forward. 
If  the  singk  stethoscope  be  applitxi  to  the  diseased  part>  we 
notice  that  no  vesicular  tine  divided  sound,  such  as  of  air 
blown  through  a  hair  sieve,  is  to  be  heard  as  in  health,  and  in 
its  place  the  noise  of  air,  as  if  moving  in  large  unopposing 
chambers,  is  made  out.  The  sotindi^  of  air  moving  in  these 
chambers  vary  much  ;  sometimes  they  are  blowing  and  saw- 
ing, as  if  the  air  were  opposed  in  its  entrance  into  the  cham- 
bers and  in  its  exitj  by  the  broncbiaf  tube  or  tbe  mouth 
of  the  cavity*  Frecjuently  a  moist  sound  is  heard,  from  the 
air  passing  into  the  cavity,  forming  a  bubble  with  the  liquid 
which  it  meet^  at  its  point  of  passage  into  the  cavity*  Dry 
cavernous  quasi-creaking  sounds  are  occasionally  heard  in  tbe 
more  passive  and  chronic  examples  of  the  disease.  If  the 
patient  speak ,  the  voice  seems  to  be  whiffed  from  a  cavity 
immediately  under  tbe  stethoscope  into  tbe  ear  of  the  aiis- 
cnltator.  This  takes  place  wbeoj  as  in  moat  cases,  there 
exists  a  free  communication  between  the  cavity  and  the 
larynx,  and  when  the  pulmonary  structure  between  the  cavity 
and  tbe  walls  of  the  chest  under  the  stethoscope  is  reduced 
to  a  rather  thin  partition.  Sometimes  the  voice  is  very 
strong,  less  clearly  articulated  and  distinct,  but  shaking  in 
au  undue  manner  the  stethoscopej  and  even  the  auscultator'a 
head-  This  occurs  when  the  cavity  is  rather  small,  has  full 
bronchial  communication,  and  is  covej'ed  with  some  thickness 
of  pulmonary  structure  more  or  less  devesiculated,  Tbe  per- 
cussion note  is  dull  in  most  instances,  shorts  in  vibration  area 
and  in  duration,  and  contrasts  ytrongly  with  the  resonance 
of  any  healthy  part  of  the  chestw  The  heart's  sounds  are  far 
more  loud  at  the  second  interspace  where  the  impulse  is  seen 
than  at  the  apex,i*  e.  at  the  fiftli  interspace,  the  normal  point 
of  greatest  intensity* 

In  some  examples  of  phttdsis  in  tbe  third  stage,  forming 
a  small  group  of  cases,  the  flattening,  the  dullne^^s,  and  the 
distinct  chamber  dry  sounds  are  not  to  be  found,  or,  at  least 
in  the  decided  form,  obtained  in  the  former  and  much  larger 
group  of  cases*  The  chief  signs  iire  moist  cavern ulous,  petty 
gurgling  sounds,  and  a  somewhat  strongly  vibrating  voice. 
There  is  often  no  depression,  and  the  alteration  of  the  pcT- 
cusaion  sound  may  be  very  little  miu*ked.  These  are  acute 
cases,  accompanied  with  much  secretion,  having  small  cavities 
fre(iuent!y  connected,  occaaionally  descending  to  the  base, 
and  of  very  recent  formation.      Examples    so    marked    are 
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generally  found  in  cli!lilrL*n  and  young  adidts,  and  they 
prevail  much  amongst  irritablej  strumous  pennons.  Very 
frequently  these  cai^os  term  in  ate  in  death,  ere  large  caverns 
can  lie  formed ;  but  a  few  exanipleu  continue  hmg  enough^ 
and  become  signalizeil  by  large  cavern  moist  sounds,  oi 
gurgbug  and  cavernous  pectoriloqviy,  A  very  few  cases  con- 
tinue longerj  and  lose  much  of  the  excessive  secretion,  and 
with  it  the  moist  sounds,  now  to  be  replaced  by  the  large 
dry  air  chamber  aoimds  noted  in  the  first  group  of  cases. 

A  small  group  of  cases  is  found  presenting  very  different 
eharaeters.  The  perousftion  note  is  tympanitic  all  below  the 
clavicle.  Amphoric  bottle-neck  blowing  or  chink-blowing  is 
beard  chiefly  at  the  superior  regions,  but  it  may  be  through- 
out the  entire  side ;  a  few  moist  crepitations  may  be  heard 
above  the  clavicle  ;  no  vesicular  respiration  sound  is  heard 
throughout  the  side;  the  voice  sounds  as  it  would  in  a 
pitcher.  These  are  examples  of  phthisis  in  the  third  stages, 
complicated  with,  and  rendered  very  urgent  by ^  perforation 
of  the  pleura,  and  by  pleiu^l  respirationi  instead  of  pulmo- 
nary respiration.  This  is  a  very  remarkaVde  group  of  cases. 
Tire  examples  of  which  it  is  composed  have  generally  been 
a  long  time  in  the  third  stage.  Their  pbysical  peculiarities 
depend  upon  an  organic  change  to  which  all  third-class  cases 
constantly  tend.  Their  signs  are  highly  striking,  and  difler 
greatly  from  those  of  the  third  stage.  The  subjects  of  this 
condition  tend  to  speedy  death.  For  these  and  otljer  reasons 
I  have  determined  to  treat  this  group  of  cases  as  examples  of 
pbtliitsis  in  a  new  or  fourth  stage  of  the  disease.  In  doing 
tlus  I  am  diverging  from  the  path  trodden  by  other  physi- 
cians, but  I  believe  the  advantages  of  this  step  will  counter- 
balance its  incoDveniencies- 

Another  group  of  ca^es  small  in  numljer  comes  under  oar 
notice.  They  are  signalized  by  cavernous  gurgling  or  respi- 
ratory and  voKil  sounds  at  tlie  apex,  less  extensive  than 
urdimu'y,  and  by  absolutely  dull  percussion  of  the  side  with 
decubitus  on  the  atTected  side,  absence  of  respiration,  and 
occagionally  with  trembling  goat-like  voice.  These  are  cases 
of  phthisis  in  the  third  stage,  complicated  with  empyema  on 
the  affected  side. 

These  are  the  well-defined  and  distinct  groups  of  cases 
which  present  themselves  to  the  physician.  Other  groups 
may  be  siwd  to  exist,  but  they  are  less  distinct  than  those 
described,  and  are  rather  varieties  of  the  above  groups 
than  separate  ones*  T}ma  we  occasionally  see  a  case  of 
phthisis  in  the  third  stage^  with  all  the  signs  of  the  first 
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groups  exeepting  the  dull  peFcussion.  The  dullness  may  eot 
be  present  on  account  of  emphysema,  or  of  the  great  extent 
of  tht;  ciivity  filled  with  air,  or  of  the  absence  of  hard  or 
firm  binding  exudation,  nevertheless,  it  would  be  an  unneces- 
mrj  multiplication  of  groups  to  form  ooe  for  such  exceptional 
conditions,  these  being  of  little  unportance  under  the  cir- 
cumstandes,  or  in  a  question  of  general  arrangements 

CATERNOr8     RESFlB.iTlOH    SOUSES    IH    THE    THIBD    STAGE   OF 

rKTUisis. — \Mieo  one  ear  of  the  physician  is  applied  over  the 
seat  of  a  considerable  or  large  cavity  in  the  lungs,  whetber 
immediately  or  by  m^ns  of  a  sound  conducting  instmraent, 
certain  sounds  are  heard  which  never  exist  in  healthy  and 
fortunately  they  possess  such  distinctive  characters^  that, 
though  varying  much  in  theraselve^,  tbej  cannot  be  mist*aken 
except  in  very  rare  case^  for  the  sounds  of  the  lung  in  other 
morbid  eouditiouia.  In  nearly  every  example  of  phthiids  in 
the  third  stage,  which  is  one  of  considerable-sized  cavities, 
ivrtain  soands  axe  beard  during  respiration^  during  the  ad- 
iui:^i(tu  intOj  and  expulsion  of  air  from  the  chest,  and  indeed 
frv>m  t!ie  cavity  itself.  These  sounds  tell  their  history  the 
moment  tbey  are  heard.  They  are  the  products  of  air  passing 
inti\  and  out  of,  chambers,  more  or  less  moist,  with  more  or 
loiBs  opposition  from  the  cavities, their  tubes  and  their  contents ; 
and  the  mind  of  the  auscultator  perceives  this  the  moment 
they  lire  beard.  The  mind  is  conscious  that  the  sounds  differ  in 
Mo  &t^m  those  of  air  poking  into  and  out  of,  vesicular  lung, 
III  almost  all  examples  of  cavernous  sounds,  we  discover  a 
tletictency  of  fullness  and  duration.  There  nijiy  be  present 
loud  gufgUng,  crmkiEig  twr  popping,  yet  there  is  absent  that 
fullue^  wid  prolongatioQ  which  we  mark  at  the  seat  of  heaUIiy 
hing.  Even  when  **sftwiiig**  sounds  are  heanlj  the  duration 
and  fullne^  so  to  speak,  are  remarkably  deficient*  This 
ixHluctioit  of  the  dumtioii  and  fullness  of  sound  in  cavities 
CfHupatfid  witlt  llie  souads  of  healthy  lung  is  ascertained  by 
moomi'fv  trials  of  the  unhealthy  and  the  healthy  parts  with 
IIm  mI  of  tht^  single  stethosct>pe,  or  simply  by  the  applicatioo 
of  0110  ear.  Hut  to  r^tse  the  deficiency  in  a  much  more 
markovl  tlcgre^^  it  is  iimply  neeeamy  to  apply  the  two  ears 
«t  oope  lo  Ih^  unheAllfay  mid  tlie  hdatthy  parts  of  the  ch^t 
f«if«ctiwtyi  mhiA  k  virtually  done  by  employing  my  dif- 
While  a  full  prolonged  noise  of  ve- 
u  liMfd  by  tncoas  of  one  etir,  no  sound 
by  m««iQs  of  the  other,  \mlee&  strong 
9Jh»mkWg»m  mmmis  are  proeefding  from  the  cavitj,  such  as 
gMttnUttg  or  ^«iiwii^**  or  csvaking,  and  tbaae  sounds  are 
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ahvay8  greatly  less  fall  than  the  sounds  heard  hy  means  of 
the  other  ear  couTi€^t4?il  with,  or  applied^  hy  means  of  the 
Btethosc43pe  to,  the  healtliy  hmg*  The  sounds  in  the  two 
eaiB  respectively,  measured  by  tlie  sensations,  the  auscultator  s 
experiences,  have  this  comparative  duration  and  fullness  de- 
noted hy  these  dia^ams- 


Hcaitlij  »i<let» 


CaTcro  fdde. 


VSTien,  as  very  frequently  happens,  a  cavern  is  comparatively 
^ilent^  inconsequence  of  active  arterial  action  antl  over-secretion 
having  ceased,  and  from  the  absence  of  much  friction  between 
the  air  ^lud  the  walls  and  openings  of  the  cavity,  little  cavern 
fioiiDd  only  is  heard  by  the  single  ear,  employed  either  direct 
or  by  the  metlium  of  the  stethoscope.  But  when  the  two  eai^s 
are  applied  at  the  same  rnomeot^  to  the  unhealthy  and  a 
h^Ithy  part  respectively,  by  means  of  the  differential  stetho- 
scope, no  sensation  of  sound  whatever  Ls  obtained  through  the 
ear  connected  with  the  cavern.  A  noise,  viz*,  the  sound  of  the 
cavem,  is  of  course  conducted  into  the  ear;  but  in  the  pre^scnce 
of  the  full  and  prolonged  impression  made  upon  the  other 
ear,  it  fails  to  produce  the  very  least  sensation.  The  sounds 
of  the  cavern  and  the  E^ounda  of  the  healthy  lung,  as  thus 
tested  by  the  Jijensations  which  they  produce,  are  respectively 
nil  and  full-prolonged.  The  follownng  diagrams  represent 
the  sounds  as  expressed  or  measured  by  their  respective  sensa- 
tions  The  dotted  circle  is  mK  and  appertains  to  the  cavity  ; 
the  black  circle  represents  full  sound,  iuid  appertains  to  the 
healthy  lung. 


Healthy  part. 


Ciivem. 


Tlie  sensorial  absence  of  respiration  sound  at  the  cavity,  is, 
perhaps,  rendered  niore  remarkable,  by  desirmg  the  patient 
tn  spc^k.  The  order  of  things  is  now  reversed.  The  cavity 
part  usually  rings  with  the  voice,  while  the  healthy  part  is 
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flileiit.     The  acoustic  circles  may  serve  to  convey  a 
imprcBsion  of  these  results 

CaYity  aide.  Hciilrliy  fiidc. 


ready 


/ 


/ 


11  i^pitmlorf 


Ve^  idundlv 


/" 


\  Vociil  SoutHtt. 


The  deficiency  of  Bound  wliicb  exists  in  caverns  h  much 
more  diBtinctly  made  out  by  the  differential  etet hoseope  than 
by  any  other  iiieani?,  and  the  employment  of  this  ioRtrument, 
even  for  oue  moment,  will  suffice  to  impart  a  consciousness  of 
deficiency  that  is,  even  on  the  first  trials  very  striking.  This 
deficiency  is  always  most  tiseful  in  marking  and  proving  the 
presence  of  an  abnormal  atate  at  one  or  other  part,  far  most 
frequently  at  the  part  which  fails  to  give  a  sensation. 

In  some  few  examples  of  cavities  attended  with  very  loud 
Buimds,  such  as  loud  a-iwing  and  loud  blowing,  and  when  the 
refc^piratory  sounds  of  the  liealthy  side  have  been  rather  feeble, 
1  have  found  the  morbid  sounds  to  eclijise  the  healthy  ones. 
Instead  of  silence  being  observed,  at  the  diseased  side,  ailenee 
Is  maintained  at  the  he^ilthy.  The  figures  represent  these 
acoustie  phenomena, 

CaTitj  aide.  n**ii]rhj  »ide. 


Though  the  results  of  the  emplovinent  of  the  differential 
Ptt'tbi^etifk*  havt?  been  t)uis  rather  largely  dwelt  upon,  no  fear 
iBii^ntertainCil  that  the  rtwh-r,  when  lie  has  lumself  tested  the 
Itishumout  uiKHi  pdtient^  in  the  third  stage  of  phthisis,  and 
ixnniuirtHl  iniparliully  its  ttwtimony  with  that  of  tlie  single 
♦iti^tlHww|H\  will  hmtntt*  to  admit  that  the  attention  demaucM 
(ivr  it  Utwt  nut  Ihvu  iujudiciuu^  or  unpr*jti table* 

hHY  I  vv^HNor.H  4^uND.s.^OiK*  of  the  most  conmion  forms 
IV  ^^MviUiiuji  iv.vtiimlitni  aonud  which  presents  \%s^\f  to  the 
|di>^UiKu  whm  tKi^  Jialitul  Hi^t  setks  his  mhice,  is  one  nf  a 
Wy  WKimA^  ^^hcax*oltT,    ti  tXHisists  of  tln^  bruit  sneh  as  air 
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Cfiiii!es  when  gently  admitted  In  a  cuplike  chaniljer,  such  as  a 
small  elastic  giuu  bottle  provided  with  a  large  orifice.  The 
entrance  of  air  is  gentle  during  the  inspiratory  act,  and  U 
successfully  imitated  in  the  ca^e  of  the  gum  elastic  bottle  or 
bag,  by  gently  opening  up  the  hand  which  holds  it  in  a  com- 
pressed shape.  The  sound  is  simply  a  gentle  at! mission  sound, 
A  full  and  rapid  inspiration  willy  by  causing  a  more  rapid 
enti*ance  of  air,  succeed  in  producing  more  noises,  again  to  be 
imitated  by  raplfUn  removing  the  compressing  hand  from  the 
gum  elastic  bottle.  This  quiet  chamber  iulmiBsion  soimd  h 
generally  followed  by  a  quiet  chamber  exit  sound*  Sometimes 
the  exit  makes  more  noise  than  the  e^d mission;  this  results 
from  tlie  construction  of  the  bronchial  entrance ;  frequently 
it  is  valvularj  offering  little  or  no  resistance  to  admission,  but 
offering  some  impediment  to  expulsion-  The  solid  edge  pre- 
sented to  the  air  that  is  being  expired,  may  be  more  calculated 
to  produce  friction  fvnd  noise  than  the  surface  operated  upon 
by  the  entering  air*  A  noisy  expiration  from  a  cavity  is  a 
c^smmon  sequel  to  a  noiseless  inspiration.  In  some  examples 
of  dry  cavities,  the  expiratiott  becomes  very  noisy,  and  when 
the  differential  instrument  is  employed  at  the  same  time  over 
the  cavity  and  over  a  healthy  portion  of  lung,  an  auditory 
sensatiou  is  obtained  in  one  ear,  and  silence  holds  in  the  othen 
The  sensation  of  sound  is  procured  from  the  ear  cotmecteil 
with  the  cavity,  and  silence  holds  with  the  ear  connected  witli 
the  healthy  lung.  If  silence  has  held  in  such  a  case  in  or 
tlu'ough  tfje  ear  connected  with  the  cavity  during  inspiration, 
we  have  then  a  sensation  of  sound  during  expiration,  and  an 
absence  of  sound,  or  silence,  during  inspiration  in  the  same 
ear  ;  while  the  order  is  reversed  with  respect  to  the  other  ear, 
wliich  has  gilence  during  inspiration  and  heard  sound  during 
expiration. 

The  foilowiug  symbols  illustrate  these  auditory  phenomena. 
The  liluck  cirdes  indicate  sound,  the  dotted  circles  indicate 
tilence, 

CuTity  dde.  Ht'iilthy  hide. 
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IttiptralJon. 


IjbiptrAtioru 


BnpfrnMtn. 
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Of  tills  series  of  auditory  phenomena  I  have  at  this  moment 
a  very  fine  example  in  the  hospital,  in  a  patient  in  the  tliii'd 
stage  of  phthisis. 

The  deficient  quiet  cavernous  sound  of  phthiais  is  difficult 
to  describe.  It  possesses  very  little  of  the  positive  in  character. 
It  amounts  hy  no  means  to  blowing,  unless  tlie  patient  t[uicklj 
and  somewhat  abruptly  inspires*  WTien  he  makes  a  forcible 
im^piration,  the  term  ^Milowing"  may  then  be  properly 
applied  to  it.  The  sound,  from  its  want  of  loudness,  and 
from  the  absence  of  any  positive  quality,  might  almost  justify 
one  in  describing  it  as  a  noiseless  respiration  sounci  Absurd 
as  such  a  description  may  appear,  it  conveys  a  better  idea  of 
the  sound  than  any  otlier  I  can  give ;  for  when  contrasted  with 
the  fullj  loud,  opposed  vesicular  breathing  sound  of  healthy 
lung,  particularly  when  heard  through  the  opposite  ear,  by 
me^ns  of  my  stethoscope,  it  certainly  is  comparatively  noise- 
le^is  -,  at  least,  that  is  the  notion  that  occurs  to  my  mind. 

That  the  sound  of  respiration  through  a  cavity  should  he 
comparatively  noiseless  appears  easy  of  explanation.  In 
vesicular  lung,  the  current  of  air  inhaled  meet«  with  obstacles 
in  every  termiual  bronchus^  and  in  every  minute  air  cell, 
Tliese  part^  resist  motion — the  motion  of  the  air — and  motion 
resisted  is  an  essential  element  in  the  origination  of  sound. 
When  cavities  exist,  these  ob^t^icles are  gone,  and  soundj  if  now 
heard,  is  due  to  other  sources  of  resistance,  foimd  chiefly  in 
the  walls  of  the  cavity,  in  the  entrance  into  the  cavity,  and  in  the 
liquid  in  front  of  the  entering  column  of  air,  or  to  the  formation 
and  rupture  of  bubblesj  the  combination  of  air  and  liquid. 

BLowijiG  CAVEBKOOS  soiTNDe, — The  respiratory  sounds  of  a 
lai'ge  proportion  of  cases  of  phthisis  presenting  good-sixed 
cavities,  is  decidedly  of  a  blowing  character.  The  sound  is 
that  of  air  pas.sing  in  and  out  of  a  moderate-sized  cavity  or 
chamber  meeting  with  a  certain  amount  of  resistance.  It  is 
much  the  soimd  of  air  passing  in  and  out  of  an  elastic  bottle, 
the  size  of  a  large  pear,  with  an  even  opening  of  about  one 
fourtli  of  an  inch  in  diameter.  The  blowing  is  generally 
he^ird  during  both  inspiration  and  expiration,  but  in  most 
cases  it  is  loudest  during  inspiration ;  yet  it  is  not  uncommon 
to  find  the  expiratory  blowing  sound  louder  than  the  in-spira- 
tory>  The  blowing  character  is  found  in  two  degrees*  one 
gentle,  and  another  rough  and  loud,  or  simply  harsh, 

Tlic  gentle  blowing  respiration  snimd  I  have  generally 
fouiui  in  persons  having  n  placid  circulation,  and  in  the  case 
nt  raviHcH  frt*e  fnmi  excessive  f^ecreti*-in  and  of  some  stand ing, 
^  im  gentle  blowiug  cavernous  respiration  sound  is  the  con^ 
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ditioQ  which  we  usually  find  in  thaae  examples  of  the  disease* 
that  promise  improvement  and  ultimate  contraction  and 
obliteration.  The  extent  or  area  of  the  bloi\iug  will  generally 
serve  to  dLsHnguish  it  from  tubular  respiration  bruit,  either  of 
simple  consolidation  or  of  cancer  of  the  metliastiiium  or  the 
lung.  It  will  frequently  appear  as  if  the  sound  proceeded  from 
a  chamber  or  body  of  air  immediately  under  the  ear*  A  word 
articulated  by  the  patient  will  give,  in  general,  caverooua 
pc*ctoriloi|Uy,the  words  being,  us  it  were,"  talked"  immediately 
into  the  ear,  if  the  cavity  be  large  and  superficial,  or  con« 
ducted  with  force  and  great  vibration,  when  consolidated 
structure  intervenes*  When  doubt  still  exists,  a  cough  vtill 
produce  some  explosions  and  cavernous  friction  sounds  which 
will  aid  in  diagnosis.  The  true  bruit  de  pot  fele  soimd  when 
procurable,  is  of  value  in  removing  all  doubt.  Subsequent 
examination  is  sometimes  necessary,  and  will  reveal  signs 
perfectly  decisive  of  the  cavernous  nature  of  the  gentle 
blowing  ground.  It  is  to  be  presumed  that  free  and  open 
bronchial  inlets,  u  e,  open,  &c,i  compared  with  the  size  of  the 
cavity  ami  with  the  quantity  of  air  drawn  through  them,  will 
promote  softness  of  the  respiration  blowing  sounds, 

It.^iTsh  blowing  respiration  so  mid  is  a  very  fretpient  phy- 
sical  sign  of  phthisis  in  it^  third  stage*  Perhaps  in  one 
third  of  all  cavity  cases  this  form  of  respiration  sound  is 
heard-  The  sound  varies  a  good  deal  in  respect  of  intensity 
in  different  ca^es.  It  is  always  what  may  be  styled  blowing- 
This  blowing  sound  m  loud,  as  of  ajr  entering  into  a  chamber 
through  tubes  somewhat  small  for  the  quantity  of  air  paftsing. 
It  seems  as  if  the  air  too  were  passed  through  the  chamber 
and  the  tubes  with  more  than  the  velocity  that  holdB  in  cases 
loarked  with  gentle  blowing.  The  harsher  blowing  sound  is 
heai'd  for  the  most  part  both  during  inspiration  and  ex- 
piration; freipiently  the  expiratory  harsh  blowing  is  louder 
during  expiration  than  during  inspiration.  The  loudness  of 
tills  sound  is  much  greater  than  that  of  healthy  respiration- 
When  listened  to  with  one  ear,  while  the  other  is  occupied 
with  the  healthy  respiration  of  a  sound  part  of  the  lung,  the 
latter  sound  is  a  good  deal,  or  altogether  masked  by  it.  In 
gome  instances  in  wliieh  the  blowing  is  very  loud,  an^i  the 
healthy  respiration  is  faint,  the  latter  is  altogether  inaudible 
w^hen  my  differential  stethoscope  is  applied  at  the  same 
moment  to  those  parts  of  the  chest  emitting  these  sounds 
respectively, 

The  ciises  in  which  this  harsh  blowing  respiration  is  heard, 
are  generally  far  advanced^  have  large  cavities,  and  are  marked 
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hy  dyspmcea.  These  examples  of  disease  are  generally  pur- 
suing a  rapid  and  unfavourable  course.  The  haralinesi 
depends  upon  coarse  and  rough  surfaces^  and  upon  the 
rapidity  of  the  currents  of  air> 

Sawtsg  catbrnous  bespiratohy  aocrsBS. —  Sounds  which 
answer  to  this  title  are  occasionally  heard  in  examples  of 
phthisis  in  the  third  etage  of  the  disease*  The  sound  is  eaj 
harsh  tliat  it  resembles  the  noise  of  a  saw  passed  with  force  ^ 
through  wood.  It  has  been  heard  by  me  in  about  one  cavity 
case  in  twenty.  It  occurs  not  only  during  inspiration,  but 
during  expiration  also.  The  entrance  into  the  cavity  appears 
to  l>e  more  rough  aud  uneven  than  in  the  examples  in  %vhich 
we  observe  mere  harsh  blowing  sounds.  The  rapidity  of  the 
respiratory  acts  is  also  greater.  Tlie  impulse  Is  great,  anf 
the  resistance  is  great.  The  resulting  sound  is  therefore  lotidl 
and  harsh,' — sawing  as  has  been  already  said.  When  tlial 
differential  stethoscope  is  employed  at  once  over  the  seat  of 
the  sawing  aouiid,  and  over  the  seat  of  healthy  vesicular 
respimtion,  the  sound  of  the  latter  is  masked  or  eclipsed  by 
the  other ;  hence  we  have  silence^  so  to  speak,  in  the  ear  con- 
nected with  the  healthy  lung,  and  loud  sawing  sounds  in  the 
other  car  which  is  connected  with  the  unhealthy  lung.  This 
sound  is  liable  to  be  mistaken  for  vei"y  loud  puerile  re^pi ra- 
tion. But  as  it  occurs  only  in  advanced  cases,  it  is  invariably 
associatefi  with  dull  percussion^  tussive  cavernous  sounds  or 
cavernous  pectoriloquy^  which  save  us  from  error* 

CrEAKINO     and     CRtTMPLINO    CAVEHNOUS     SOtmOS*  —  Souuds 

responding  to  this  title  are  frequently  heard  when  the  ear  is 
applied  eitber  directly,  or  by  the  medium  of  hearing  in- 
BtrnmentSj  over  the  seat  of  a  cavity*  These  sounds  are  such 
as  proceed  from  the  bending,  or  movement  upon  itself  of 
leather  or  hard  paper  in  a  small  chamber  filled  with  air. 
They  are  very  different  from  the  blowing  sounds.  They 
occur  in  old  dry  cavitiesj  and  from  the  mechanism  which 
they  at  once  suggest,  viz.,  the  bending  or  movement  of  dry  ^ 
rather  hard  leather-like  material.  The  sounds  are  short  and 
coarse.  kSuch  sounds  occur  in  cases  which  are  in  a  rather 
favourable  condition,  in  cavities,  perhaps  the  seat  some  time  | 
before  of  secretion  brnits,  and  of  much  activity,  now  in  a 
pasatve  condition,  slowly  contracting,  but  liable  to  become 
the  source  of  active  secretion  sounds  again.  WTien  the  dif- 
ferential stethoscope  is  applied  over  a  cavity  the  seat  of 
such  sounds,  and  over  a  healthy  lung  simuUaneoualy,  both 
ears  convey  impreasionsto  the  mind.  Creaking  and  crump- 
ling sounds^  short  and  coarse  in  their  character,  are  heard 
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ttiroiigh  one  ear,  and  full  sustained  vesictilar  respiration 
Bounda  are  heard  tliroiigh  the  other.  The  great  difference 
in  the  character  of  the  two  kinds  of  sounda  prevents  one 
masking  the  other,  as  happens  in  the  case  of  blowing  sounda 
and  ve&icijlar  sounds,  which  are  closely  allied. 

These  creaking  aonnds  are  almost  invariably  confined  to 
the  apex  of  the  lung.  The  most  common  seat  m  under  the 
clavicle,  but  the  sound  is  frequently  heard  above  the  clavicle, 
and  above  the  spine  of  the  stvapula.  These  bniita  are  occa- 
sionally heard  as  low  as  the  nipple.  I  think  tbey  are  loudest 
when  heard  near  the  median  line.  I  have  on  a  few  occasions 
heard  cavernous  creaking  at  the  posterior  and  lower  part  of 
the  thorar^  but  large  mucous  or  liquid  crepitation  has  generally 
obscured  it*  Creaking  cavernous  sounds  are  not  very  likely 
t-o  be  mistaken  for  other  limits,  yet  it  is  right  to  mention 
that  the  coarse  friction  sotmds  of  roughened  states  of  the 
pleura  under  the  scapula  sometimes  resemble  it  The  caver- 
nous chai-acter  of  the  sound  is  absent  in  the  latter  conditions, 
if  imconnected  with  phthisis.  I  have  occasionally  heard  a 
sound  resulting  from  air  slowly  making  its  way  through  a 
thickj  tenacious  membrane  of  sputum,  and  causing  it^  rupture 
in  a  cavity,  which  ha«much  resembled  creaking,  but  attentive 
listening  will  succeed  in  the  c^se  of  the  former  sound  in 
recognising  the  bruit  of  a  distinct  rupture.  The  rupture  sound 
is  less  diffused  than  the  creaking,  Since  the  above  was  written , 
I  have  paid  some  attention  to  tbia  subject^  and  I  am  convinced 
by  numerous  observations  that  sounds  closely  allied  to  creaking 
proceed  from  film  and  vesicle  bursting.  Yesterday  I  heard 
ureuking-like  sounds  in  a  girl  at  the  hospital,  having  a  cavity, 
with  the  wooden  stethoacope.  I  now  employed  the  different ial 
instrument,  with  the  r^ult  of  making  out  distinct  bubble 
rupture  sounds.  It  would  appear  that  the  lifiuid  of  the  bubliles 
or  films,  in  order  to  imitate  creaking,  must  be  rather  thick,  and 
that  the  rupture  must  take  place  in  small  cavities,  and  not 
very  superiiciaL  It  has  been  already  stated  that  the  audition 
of  moist  crepitation  sounds,  is  better  effected  by  the  differential 
and  other  air  instruments,  tlmn  by  the  wooden  stethoscope* 

Amphoric  blowing  is  a  bruit  which  we  occasionally  hear 
proceeding  from  cavities  in  the  lung*  A  similar  sound  has 
long  been  described  in  connection  ^ith  perforation  of  the 
pleura  covering  a  vomica,  and  is  i^imiliar  to  those  who  have 
had  many  opportunities  of  auscultating  cases  of  pneumothorax, 
I  have  heard  distinct  arapboric  respiratory  sounds  proceedii]g 
from  cavities  in  some  dozen  cases^.  It  is  a  fine  gentle  blowing 
sound,  unaccompanied,  indicating  diffusion  in  a  large  chamber, 
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and  havliig  a  metallic  or  glass  or  porcelain  tone.  The  sound 
resembleB  closely  the  noise  produced  by  blowing  lightly  ajid 
rather  obliquely  into  an  empty  bottle  through  a  narrow  orifice. 
Two  conditio DB  seem  to  be  necessary  for  the  production  of 
thia  sound  in  cavities.  1,  A  cavity  of  some  very  con taiderahle 
lize,  empty,  or  nearly  empty,  and  possessed  of  comparatively 
smooth,  thin,  and  vibratory  walls,  capable^  too,  of  reflecting 
Bound ;  2*  A  narrow  pervious  opening. 

When  amphoric  respiration  is  entirely  due  to  the  presence 
of  a  cavity,  I  have  invariably  found  the  case  very  far  Eiilvancedj 
and  in  ma'it  instances,  the  jmtient  has  been  in  a  rather  ex- 
hausted condition.  A  krge  excavation  lias  eertainly  been 
present  in  all  examples,  as  has  been  revealed  by  the  great 
extent  of  area  of  cavemoua  pectoriloquy. 

The  seat  of  amphoric  cavemoua  respii-ation  sounds  has  been 
under  the  clavicle,  at  the  mammary  and  the  scapular  regions^ 
I  have  seldom  heard  it  below  the  angle  of  the  scapula.  I  have 
never  perceived  it  above  the  clavicle,  the  thicken  in  |^  and  ad- 
Lesions  there  opposing  it  When  it  is  lieard  in  front,  it  is  gene- 
rally to  be  aUo  made  out  posteriorly,  and  on  the  same  level. 
Pectoriloquy  of  a  cavernous  cbamcter  has  always  accompanied 
this  respiration  sound,  in  my  experience,  and  it  hi^  had  the 
dilTustnl  pitcher  tone.  The  voice,  with  a  silvery  diffused  quality, 
is  wafted,  as  it  w^re,  by  a  volume  of  air,  direct  into  the  ear, 
and  witliout  sensible  vibration  of  the  solid  part^  of  the  chest. 
Percussion  gives  invarial>ly  a  very  dull  soimd.  These  two 
eigne  serve  to  prove  that  the  amphoric  respiration  sound  is 
simply  cavernousj  and  is  not  due  to  perforation  of  the  pleiu^ 
Under  the  latter  accident,  circumscribed  pectoriloquy  is  not 
heard,  and  perc^ission  is  tympanitic,  or  empty  barrel-like,  over 
the  greater  part  of  the  affected  side  of  the  thorax, 

Caversods  rhokchus,— a  sound  which  may  be  thus  desig- 
nated, is  occasionally  heard  to  proceed  from  a  pulmonary 
cavity.  It  is  a  snoring  sound,  as  it  were,  passed  into  a  small 
air  chamber-  It  is  the  simple  sonorous  rhonchua,  with  this 
difference^  that  instead  of  being  confined  to  a  tube,  it  is  passed 
into  a  cavity,  and  acquires  a  corresponding  cavity  character. 
It  is  most  frequently  heard  in  the  case  of  small  recent  cavities 
conjoined  with  bronchitis,  or  with  bronchitic  thickening  or 
narrowing.  It  is  frequently  of  service  in  diagnosticating  cavi- 
ties of  a  small  size,  when  percussion  is  still  little  abnormally 
affected.  It  is  best  developed  by  desiring  the  patient  to  make 
a  deep  inspiratiom  The  siraple  sonorous  rbonchns  of  tubes  is 
then  sudtlenly  converted  irito  very  distinctive  sonorous  rhon* 
chus  of  cavities.     Suddenly  the  rhonchus  bruit  acquires  an 
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element  of  cavity  character-  The  cavity  u^  opened  up  hy  a 
f^trong  inspiration,  and  the  Bound,  hitherto  confined  to  tubes, 
is  carried  or  pufled  into  cavities,  and  to  be  rendered  audible 
with  cavity  qaality,  at  the  extei-ior  of  the  chest*  I  have,  by 
means  of  thia  soxmd,  frequently  diagnosticated  small  cavities 
with  more  certainty  than  I  could  have  done  without  it 

Catebsous  ceackldig* — This  is  a  sound  which  I  frequently 
hear,  and  it  is  of  some  value  as  a  diagnostic  element.  Fre- 
quently, when  cavernous  respiration  blowing  sounds  are  feeble, 
as  is  often  the  case  when  by  tlie  declension  of  the  ribs  and 
contraction  of  the  cavity  walls,  the  quantity  of  air  introduced 
into  the  abnormal  chamber,  is  greatly  reduced,  so  much  so 
as  to  cause  little  bruit,  this  sound  ^vill  reveal  the  existence  of 
the  excavation.  A  film  of  thick  mucus  fills  up  the  cavity 
opening  of  a  bronchial  tube.  A  little  air  panses  through,  the 
membrane  bursts,  and  a  crack  is  heard.  This  crack  differs 
frotn  raere  bronchial  crack  in  this  respect,  that  it  possesses  a 
cavity  character.  Instead  of  a  mere  tubular  character,  which 
broiichitic  cracking  iJORRcsses,  this  cavernous  crack  lias  a 
distinct  chamber  tjuidity.  The  cavernous  chariicter  of  the 
crack  varies  in  respect  of  its  extent,  according  to  the  size  of 
the  cavity.  This  sound  is  heard  only  when  cavities  are 
present.  It  is  often  elicted  by  deep  inspiration,  when  it  has 
been  absent  during  placid  respiration.  It  has  been  exclusively 
confined  to  inspiration^  in  my  experience. 

Mbtalijc  tickling  in  cAVities.^ — A  sound  nearly  identical 
with  the  metallic  tinkling  of  pneumothorax,  is  occasionally 
heard  proceeding  from  cavities  in  the  third  stage  of  phtliisis. 
I  have  heard  it  distinctly  developed  tn  some  dozen  cases.  It 
resembles  the  fiound  that  is  produced  by  dropping  a  shot  or  a 
drop  of  water  into  a  bottle  having  a  little  water  at  the  bottom, 
but  otherwise  filled  with  air.  It  may  be  closely  imitated  by 
eaudng  a  bubble  to  nipture  in  m\  india-rubber  bag  filled  with 
air.  The  title  of  amphoric  tinkling  would,  perhaps,  suflSce  to 
convey  a  more  exact  idea  of  it,s  nature  and  character  than 
that  of  metallic  tinkling.  The  sound  is  clear,  prolonged,  gently 
silvery  ringing,  and  of  a  metallLc  tone:  its  area  is  extensive. 
It  is  produced  in  a  cavity,  and  it  impresses  this  fact  upon  the 
mind  ;  and  the  walls  of  the  chamber  consonate  with  the 
aeriform  sound,  i.  e-  the  sound  that  is  originated  in  the  air  of 
the  cavity.  The  metallic  or  amphoric  tinkle  acipiires  its 
metallic  character  from  the  complete  reflection  of  the  sound 
from,  and  the  consonance  of,  the  walls  of  the  cavity.  The  walls, 
when  this  sound  is  produced,  are  comparatively  smooth,  anti 
free  from  that  spongy,  soft,  porous  condition  which  serves,  as  it 
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were,  to  absorb  sound  and  sensibly  to  muffle  it  Wien  ampboric 
tiiiklmg  is  bt?ard  in  a  cavity,  the  patient  is  generally  not  faj* 
removed  from  tho  fatal  termioation  of  his  disease.  Yet  I 
have  beard  it  in  a  man  (Wataon)  who  was  under  my  care  at 
the  HoBpital  for  ConsumptioQ^  Bome  months  ago^  who  presented 
a  fair  appe^irance,  who  was  able  to  walk  about,  and  wlio  still 
entertained  greiit  hopes  of  his  ultimate  recovery. 

The  mechanism  of  amphoric  tinkling  is  this  :  —  At  the 
bronchial  entrances  of  a  cavity^  thin  liquid  in  small  quantity 
is  present ;  when  the  chest  expands  during  inspiration^  a  thia 
vesicle  or  film  is  formed  j  the  air  passing  on,  the  vedcle  or 
film  is  ruptured  in  a  sharp  manner-  An  explosion  sound  is 
produced  r  this  is  pasijcd  tltrough  the  air  ixL  the  cavityj  and  is 
very  completely  reflected  by  the  somewhat  hard^  even  walls 
of  the  morbid  chamber,  and  by  the  liquid,  if  any,  which  may 
be  present  at  the  lower  part  of  the  cavity,  the  walls  themseivea 
likewise  consonating.  Tlie  amphoric  tinkling  of  cavitiea  is, 
for  the  most  part,  heard  only  only  once  during  one  inspjra^ 
tion.  It  may  be  repeated,  but  this  is  rarely  the  case-  It  is 
not  unlikely  that  a  bubble  bursting  in  such  a  cavity  may 
produce  this  sign.  This  sign  is  not  continuously  present  in 
most  patients  who  afford  it-  It  may  be  present  dnring  a  few 
inspirations  only,  or  it  may  exist  for  half  an  hour  or  an  hour, 
and  then  become  inaudible  for  some  time.  However,  careful 
eJcamination  will  generally  discover  it  some  time  each  day, 
Pr oneness  to  intermit  is  a  strong  feature  of  tJiis  remarkable 
respiratory  sign.  Tbe  frequent  dependence  of  this  sound  upon 
the  presence  of  secretion  at  the  cavity  extremity  of  a  bronchial 
tube  will  suggest  an  explanation  of  the  inconstant  presence 
of  it.  Secretion  may  be  one  moment  arrested  or  coughed 
aside,  while  it  may  be  again  present  within  a  very  short  periotb 
When  this  sign  is  coincident,  as  it  almost  always  is,  with  the 
inspiratory  act,  the  mechanism  is  exa^ctly  as  has  been  above 
explained*  But  metallic  or  amphoric  tinkling  occasioualJy 
occurs  in  cavities  once  now  and  then,  perhaps  once  in  half  an 
hour,  or  it  may  occur  in  rapid  succession  totally  irrespective 
of  the  inspimtory  act^.  \Mien  this  sign  thus  manifests  itself, 
it  depends  upon  the  bursting  of  a  bubble  in  a  large  cavity 
with  the  physical  conditions  I  have  aliove  referred  to.  The 
vehicle  is  formed  at  the  surface  of  the  liquid  which  is  lying 
at  the  bottom  of  the  cavity,  and  it  bursts  at  all  periods  of  the 
inspiratory  acta. 

The  seat  of  metallic  or  amphoric  tinkle  of  cavities  is  almost 
invariably  under  the  clavicles,  towards  the  middle.  It  is 
mrely  hear^l  lower  than  the  second  interspace.     The  sound 
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has  not  been  heard  bj  me,  as  far  as  I  can  remember,  at  the 
p anterior  surface  of  the  thorax. 

This  bruit  is  incapable  of  being  heard  at  a  great  distance 
from  its  source*  It  is  of  feeble  force,  and  except  when  pro- 
pagated through  air  and  merely  thin  parietes,  it  is  soon  h>st. 
This  is,  donbtlcfls*  the  reason  that  the  amphoric  tinkling  of 
iMtvities  haa  not  been  heard  by  me  tlirough  the  scapula,  I 
have  observed  that,  in  all  the  examples  of  this  sign  with  which 
I  have  met,  it  has  been  associated  with  very  considerable 
thinning  of  the  cha^t-walls* 

The  amphoric  tinkling  of  cavities  is  to  be  distinguished 
from  the  tinkling  emanating  from  the  plema  in  pneumothorax, 
by  the  association  with  it  of  the  same  physical  signs  which  ac- 
company amphoric  respiration  of  cavities,  vU.y  dull  percus- 
sion, cavernous  respiration,  and  cavernous  voice-signs  which 
are  very  different  from  those  which  characterize  perforation 
of  the  pleura  in  pneumothorax;  these  being  tympanitic  per- 
eussioo  sound,  and  absence  of  all  voice  and  respiration  sounds 
over  the  dise^ised  side,  excepting  of  the  amphoric  form* 
The  cavernous  tinkle  m  associated  also  only  with  the  usual 
disti^ess  of  phthisis  in  an  advanced  stage,  while  the  other  is 
almost  in  variably  marked  by  the  presence  of  veiy  great  and 
unusual  suffering,  which,  too j  has  been  generally  of  sudden  or 
rather  sudden  occurrence. 

Musical  caverxods  sounds. — Sounds  corresponding  to  this 
title  are  ocaisioually  heard  proceeding  from  cavities  in  the  lungs- 
They  are  continuous  during  the  greater  part  of  one  or  other  of 
the  respiratory  acts*  Their  intensity  is  not  great,  but  greater 
than  that  of  amphoric  tinkling.  The  sound  is  distinctly  musical, 
and  it  may  be  highly  agreeable  to  the  ear  in  a  musical  sense. 
The  musical  sounds  which  I  have  heard  resemble  mucii  the 
sounds  of  a  musical  stringj  or  the  metal  plate  of  a  Jew's  harp. 
They  are  highly  vibratory.  They  proceed  from  a  movable 
solid  part  within  the  cavity^  being  thrown  into  vibrations  of 
equal  length  and  duration.  The  pai^t  thrown  into  vibration 
may  be  the  loose  edge  of  a  bronchial  tube  projecting  into  the 
chamber  and  held  in  air;  or  it  may  be  a  loose  band  of 
fibrinous  tissue  stretched  across  the  cavity ;  or  it  may  be  an 
obsolete  bronchial  tube  or  blood-vessel,  loosely  attached  at 
its  middle  to  the  walls  of  the  abnormal  excavation.  The 
force  wliich  throws  these  solid  part^,  or,  as  we  may  say,  these 
musical  chords,  mto  vibration,  is  the  current  of  air  to  which 
they  are  exposed  during  inspiration  and  expiration.  I  re- 
member meeting  with  a  remarkable  specimen  of  cavernous 
muHical  sound  in  a  female,  some  twelve  years  ago,  when  I  wa^ 
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physician  to  the  Northern  Dispensary.  A  very  hirge  ouvity, 
oceupjing  the  whole  upper  right  lobe,  exit^tt*d  iu  this  case. 
After  death,  a  band  of  hard  tissue,  one  inch  long,  resembling  a 
violin  strings  was  found  near  the  mouth  of  a  bronchial  tube.  The 
sound,  which  had  a  metallic  qnalitj,  much  reBenibled  that  of  a 
Jew's  harp  gently  touched  by  the  fingers.  It  occurred  uni- 
formly with  the  expiration,  and  lasted  diu-ing  the  whole  period 
of  the  act.  Tliis  patient  remained  under  my  care  for  many 
weeksj  and  at  the  numerous  examinations  1  made,  I  invari- 
ably heard  the  musical  sound  of  which  I  have  spoken.  My 
friend  J  the  kte  Dr.  MansoD,  examined  this  patient-  In  a 
not€  which  he  gave  he  describes  it  as  **  a  very  decided  metallic- 
like  thrill  during  the  w^hole  of  expiration,  bringing  vividly 
before  my  mind  the  drone  of  a  stocking- machine,  with  wbich 
I  was  very  familiar  in  my  earlier  days,  in  the  town  of  Not- 
tingham."    The  cavity  walls  were  merely  raembiTinous. 

The  sound  was  tliat  not  onljof  a  chord  or  metal  plate,  but  of  a 
chord  or  metal  plate  vibrating  freely  in  a  considerable  chamber 
filled  with  air.  I  know  of  no  thoracic  sound  that  can  be  mis- 
taken for  the  cavernoua  musical  sound-  It  is  true  the  rhonchi 
of  bronchitis  sometimes  became  musical,  bnt  the  tone  Ls  dif- 
ferent, and  the  cavity  quality  is  always  absent  The  sound 
is  alwaya  heard  at  the  upper  part  of  the  chest  The  example 
of  the  sound  noticed  above  was  heard  loudest  in  front,  but 
could  be  heard  also  posteriorly.  As  a  diagnostic  sign,  the 
musical  cavernous  sign  is  of  little  or  no  value  in  practice^  as 
the  cavern  is  to  be  re^idily  made  out  by  other  signs.  Yet  it 
may  be  useful  to  mention  that  this  sign  may  be  occasionally 
expected^  in  giving  a  full  account  of  the  various  signs  of 
phthisis,  as  I  am  now  doing.  Besidefv,  when  it  does  occur, 
the  stiideut  will  be  able  to  understand  it,  and  to  associate  it 
with  its  corresponding  morbid  anatomy. 

Divided  dry  oAVERKors  sounds.— I  have,  in  a  few  examples, 
heard  a  divided  cavernous  sound.  The  division  has  been 
marked,  and  hiis  held  with  the  expiration  as  well  aj3  with  the 
inspiration.  I  examined  a  man  in  the  hospital  very  lately, 
whose  cavernous  respiratory  sounds  consisted  of  three  parts 
to  the  inspiration  and  two  to  the  espiratiom  The  greatest  in- 
tensity was  observed  at  the  commencement  of  expiration.  The 
division  of  the  sound  was  so  marked  that  it  cla^ely  resembled 
in  this  respect  successiive  systolic  arterial  bruits-  The  sounds 
were  not  arterial,  neitlier  were  they  cardiac,  for  tliey  were  not 
synchronous  with  the  movements  of  the.se  pai-ts.  The  charac- 
ter of  the  divided  sound  was  extremely  h(u*sh,  almost  grating. 
The  cavity  was  situated  at  the  left  apex,  and  the  sounds  were 
heard  along  the  whole  under  surface  of  the  left  clavicle. 
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LiQcm  CAVERNOUS  SOUNDS-  —  It  may  be  affirmed  that  li- 
qiikl  cavernous  soundB  almoat  iovariably  signalize  the  first 
pciriud  of  the  cavern  Bti^e  of  phthihis.  After  contioiiing 
jsome  timej  generally  weeks  or  months,  they  abate,  and  in 
numerous  examples  no  longer  exist  at  all*  lu  many  ex- 
amples of  phthisis  they  continue  without  intermission  to 
the  very  end  of  the  disea^se^  tmd  as  they  marked  the  de- 
velopment of  a  cavity,  m  they  are  audible  at  the  last  mo- 
ments of  the  patient's  existence.  After  being  absent  some 
time,  it  may  be  months^  or  even  years,  in  some  of  the 
more  favourable,  the  more  chronic  and  endiu-ing  cases,  they 
return  and  herald  the  fatal  iestie.  In  the  acute  form  of 
phthisis,  liquid  sounds  generally  persist  without  intermission, 
or  only  with  some  degree  of  abatement*  In  chronic  phthisis^ 
on  the  other  hand,  it  is  common  for  liquid  sounds  to  depart 
and  remain  absent  for  many  weeks,  or  even  years,  it  may  be, 
returning  for  a  few  hours  or  days,  at  distant  intervals.  In 
young  subjects  liqidd  sounds  are  more  developed  and  persist 
more  than  in  older  and  less  movable  persons.  In  the  old 
and  phlegmatic,  liquid  sounds  are  less  extensive  and  less 
durable.  In  females  I  believe  liquid  sounds  are  more 
habitnal  than  in  males*  Some  of  the  loudest  and  largest  and 
most  durable  forms  of  liquid  sounds  with  which  I  have  met 
have  appertained  to  young,  delicate  and  excitable  females, 
at  the  age  of  puberty  or  after  an  early  accouchement* 

Liquid  sounds  in  the  third  stage  of  phthisis  are  of  great 
value  to  the  young  ausciiltator ;  they  form  an  easy  test  of 
the  condition  of  the  lung.  Their  absence  frequently  entails 
upon  the  older  ausctdtator  no  small  amount  of  doubt  and 
uncertainty.  Their  return,  speaking  pathologically,  is  ofteu 
a  soiu-ce  of  satisfaction  to  the  oldest  and  most  practised 
stethoscopistj  for  they  place  the  presence  of  a  long-suspected 
cavity  beyond  the  range  of  doubt  With  the  presence  of 
liquid  sounds  the  existence  of  a  cavity  is  frequently  a  matter 
of  certainty;  with  their  absence  it  is  often  a  point  of  the 
greatest  doubt,  except  to  those  intimately  conversant  with 
the  different  forms  of  deficient  almost  negative  caveraous 
respiration,  and  with  other  reliable  tests. 

It  occasionally  happens  to  me,  though  daily  examining 
many  phthisical  patients  in  the  third  stages  of  their  malady, 
to  feel  that  it  would  be  a  .mtisf action  and  an  additional  ancl 
not  superfluous  confirmation  of  my  opinion  that  a  cavity 
is  present,  fjo  have  a  cavernous  secretion  sound,  i,  e.  a  liquid 
sign.  A  remnant  of  a  doubt  in  my  mind,  as  to  the  presence 
of  a  cavity,  is  on  an  occtision  dissipated  by  the  advent  of 
secretion,  and  of  liquid  sounds. 
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When  liquid  cavernous  sounds  are  present,  they  convey  at 
once  the  conviction  that  a  cavern  exists.  The  sounds  are  of 
the  same  character;  they  have  the  chai^act^r  of  a  vesicle  or 
bubble  bursting  into  a  chamber  or  cavity  filled,  more  or  less, 
with  air.  The  rupture  sound  is  made  out  with  readineBS^  and 
the  air  cavity  or  air  chamber  quality  is  distinctly  appreciated. 
To  be  assured  that  the  sound  is  really  cavernous,  the  mind  of 
the  auscultator  must  be  informed  through  the  ear  that  it 
poaaesseB  the  true  cavernous  character,  i,  e.  the  quality  that  is 
imparted  by  a  bubble  bm-8ting  into  a  chamber  or  cavity  more 
or  less  filled  with  air.  To  know  what  a  cavernous  liquid 
bubble  isj  let  the  young  auscultator  fill  an  india-nibber  bag, 
or  a  bladder,  partly  with  aii-  and  partly  with  frothy  soap  and 
water,  and  let  hkn  place  the  bag  or  bladder  to  the  ear.  He 
will  now  hear  the  sound  that  I  have  attempted  to  describe. 

The  sound  of  liquid  bubbliog  necessarily  varies  much  witii 
the  size  of  the  bubbles  w^bich  give  rise  to  it,  and  with  the 
extent  of  the  cavity  iu  whfch  the  ruptxire  takes  place.  If  the 
bubbles  be  large — as  large  as  peas  or  beans,  which  is  frequently 
the  case,  the  mind  becomes  conscious  of  the  fact  as  to  the 
dimensions.  Such  large  bubbles  are  formed  and  rupture 
when  the  cavity  is  ample^  and  when  the  bronchial  tubes 
which  enter  it  are  of  some  considerable  capacity.  If  on  the 
other  hand  the  cavity  is  small,  and  the  air-supplying  bronchisil 
tubes  are  ^%  the  bubbles  may  not  reach  beyond  the  size  uf 
hemp  seeds,  yet  the  cavernous  character  of  this  sound  will 
be  recognized  by  the  quality  it  obtains  by  rupturing  in  a 
chamber  or  cavity,  which  is  very  different  from  the  character 
of  a  sound  produced  by  the  rupture  of  a  bubble  in  a  bron- 
chial tube,  unless,  indeedj  as  sometimes  happens,  it  be  greatly 
ddated* 

The  size  of  the  cavity  in  which  bubble-rupture  sounds  are 
produced  greatly  modifies  the  acoustic  result.  A  small  cavity 
gives  at  once  the  character  to  the  rupture  sound  that  belongs, 
as  we  know  from  experience,  to  such  a  physical  condition. 
We  all  know  from  experience  the  sound  produced  by  a  bubble 
bursting  into  a  large  chamber,  and  when  in  the  examination 
of  a  patient  we  perceive  such  a  sound,  we  may  be  certain 
that  a  large  cavity  is  present. 

When  bubbles  or  vesicles  of  large  size  form  and  rupture 
int^  a  large  cavity,  the  sound  produced  is  much  that  of  air 
rushing  in  great  bubbles  into  a  bottle  filled  with  water;  it 
is  that  of  giu*gling.  ^\Ticn  the  bubbles  or  vesicles  are  small, 
and  the  cavity  is  small,  petty  gurgling  is  obtained  ;  the 
sound  of  smaller  bubblefl  bursting  into  a  phial  or  small  bag* 
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Gurgling  generally  takes  place  near  the  surface  of  t!ie 
chest,  and  the  sound  conveys  thk  idea  to  the  mind  of  the 
auscultator-  The  larger  the  gurgling  the  more  near  it  ap- 
pears to  be  to  the  ear^  and,  no  doubt,  it  in  really  nearer;  forj 
when  large  gurgling  takes  place.  It  will  generaUy  be  found 
that  very  much  of  the  hmg  structure  has  been  carried  away, 
and  that  extensive  excavation  is  presents 

The  density  of  the  liquid  through  which  air  passes,  ma- 
terially affects  the  character  of  the  resulting  sound.  The 
thinner  the  liquid  the  more  liquid  is  the  sound.  The  more 
thick  the  liquid  is,  the  more  the  sound  partakes  of  a  dryiah 
crack  IMien  the  liquid  is  thin,  numerous  bubble  sounds 
are  rapidly  heard  ;  when  thick^  the  sound  comes  much  more 
idnglyj  so  to  speak. 

Cavernous  liquid  gurgling  is  variable  in  amount  The 
amoimt  depends  upon  the  quantity  of  the  secretionj  and  the 
amount  of  air  supplied  to  the  cavity  and  to  the  number  of 
bronchial  tubes  conveying  this  air.  The  extent  and  rapidity 
of  the  movements  of  the  parts  also  affect  the  result. 

Sometimes  the  number  of  vesicles  which  burst,  is  very 
great;  and  this  i^  observed  chiefly  in  acute  cases,  and  in 
young  subjects,  and  more  paiiiculai'ly  in  fenialesp  In  old 
males  the  sound  of  bubble  burst  ing,  more  especially,  indicates 
few  vesicles,  and  only  moderate  secretion-  In  children,  tlie 
cavernous  liquid  sound  indicat^a  very  frequently  the  rupture 
of  very  many  vesicles.  In  many  patients  at  this  age  or  period 
of  life,  nothing  is  heard  on  listening  to  the  chest,  except  the 
sound  of  numerous  vesicles  bursting  into  a  cavity-  The  ear 
is  filled  with  almost  innumerable  liquid  cracks  taking  place 
obviously  in  a  cavity. 

The  presence  of  much  liquid  bubbling,  large  or  small,  is 
indicative  for  the  most  part  of  active  action.  The  disease  is 
either  at  a  stage  of  rapid  excavation,  or  the  walls  of  the  ex- 
ovation  are  rapidly  secreting  serous  liquid.       In  some  ex- 

iples  of  phthisiB,  at  the  very  latest  period  of  life,  a  quasi- 
niechauical  exudation  takes  place  from  the  walls  of  the  cavity, 
and  from  the  open  extremities  of  bronchial  tubes.  In  such 
cases,  Hqnid  t^vejrnous  soirnds  will  occur  just  before  death, 
although  they  had  not  been  heard  perhaps  for  iveeka  or  even 
months  before^ 

Liquid  bubbling  cavernous  sounds  very  generally  abate 
when  a  cavity  and  its  surrounding  pulmonary  stnicture  are 
subsiding  into  a  piissive  or  chronic  condition.  An  abatement, 
therefore,  in  the  amount  of  cavernous  biibbling  m  to  be  re- 
gardetl  aa  a  favourable  ^igii.     However,  there  is  an  exception 
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to  this ;  for  when  the  jjatieat  is  thoroughly  drained  of  blood, 
and  suddenly  becomes  collapsed,  and  is  about  to  die,  liquid 
bubbling  will  sometimes  cease.  I  have  had  numerous  patients 
under  my  care^  in  whom  liquid  bubbling  has  ceased  just 
before  death* 

The  accession  of  liquid  cavernous  bubbling  after  an  absence 
of  some  time,  is  generally  to  be  regarded  as  an  unfavourable 
sign,  and  is  an  indication  of  the  return  of  active  action^  of 
active  secretion,  and  often  of  active  inflammation.  This  re- 
accession  pointB  to  the  adoption  of  tho^e  means,  general  and 
local,  therapeutical  and  regimenal,  which  are  calculated  to 
abate  excited  vascular  action. 

Liquid  ca^^ernous  bubbling  sounds  are  variable  in  respect  of 
diu-ation,  <&c.  In  the  first  formation  of  a  cavity  and  at  sub- 
sequent periods,  when  an  accession  of  inflammatory  or  excited 
secretive  action  takes  place,  or  when  in  the  agony  of  dejith, 
mechanical  exudation  occurs,  cavernous  bubbling  is  uniform 
and  constant,  and  varies  little  at  the  different  periofk  or 
stages  of  the  respiratory  movements,  or  with  the  movements 
of  the  hearts  and  great  vessels.  In  many  examples  of  phthisis 
in  the  third  stage  which  present  themselves  at  the  Hospiti^l 
for  Consumption,  the  cavernous  bubbling  is  uniform.  It  is 
great  during  inspiration,  it  is  great  during  expiration,  and 
the  interval  between  the  two  acts  short,  extremely  short,  as 
it  almost  always  is,  brinp  no  appreciable  reduction.  These 
cases  are  generally  very  serious  ones,  and  they  are  also  at  the 
moment  in  a  cntical  condition.  When  the  cavernous  bub- 
bling is  heard  throughout  the  whole  respiratory  period,  it 
ofen  happens  that  this  sign  prevails  to  a  greater  extent 
during  inspiration  than  during  expiration,  and  more  during 
expiration  than  during  the  brief  pause  that  follows  it.  Forced 
and  excited  respiration  increases  liquid  cavernous  bubbling, 
A  forced  inspiration  will  occasionally  develope  it  when  placid 
respiration  is  free  from  it- 

The  act  of  coughing  greatly  increases  at  the  moment 
cavernous  bubbling.  The  sound  is  much  intensified,  and  the 
number  of  explosions  is  increased.  If  we  listen  during  the 
act  of  coughing,  which  is  effected  easily,  and  without  dis- 
comfort to  the  patient,  by  employing  my  flexible  stethoscope, 
the  explosions  are  found  to  be  loud  and  more  fully  driven 
into  the  ear,  as  it  were,  than  during  ordinary  respiration. 
The  act  of  coughing  will  frequently  make  manifest  the 
presence  of  a  cavity  by  developing  for  the  moment  cavernous 
bubbling  sounds,  and  should  therefore  be  brougbt  to  aid 
the  auscultator  in  doubtful  cases-     In  those  eases  of  cavities 
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which  we  may  call  silent,  the  tussive  effort  often  awake.^  flie 
gurgle  aa  well  aa  the  cavernous  resonance ^  and  thus  dissipates 
at  once  all  doubt  respectiDg  the  condition  of  the  underlying 
lung- 
Cavernous  liquid  bubbling  soimds^  besides  being  affected  by 
the  respiratory  acts,  are  not  un frequently  acted  upon  by  the 
movements  of  the  heart.  This  is  more  frequently  the  mm 
when  the  cavity  is  seated  upon  the  left  side  thEin  upon  the 
rights  The  effect  is  gj-eater^  as  we  might  expect,  the  neiirer 
the  cavity  approaches  to  the  heart,  A  cavity  small  in  di* 
mensions  at  the  very  apex  of  the  lung  i«  little  affected  by  the 
heart's  movements  in  respect  of  bubbling  sounds ;  but  when 
tfie  cavity  involves  the  lower  part  of  the  upper  lefl  lobe, 
the  effect  is  very  considerable.  The  effect  which  I  have 
observed  is  this;  a  churning  sound  synchronous  with  the 
contractions  of  the  Iieart  is  heard.  This  is  doubtless  pro- 
duced by  the  agitation  and  ruptiue  of  numerous  bubbles  in 
the  cavity.  When,  as  almost  invaluably  happens  in  such 
cases,  the  heart's  action  is  extremely  rapid,  the  cavernous 
bul^bling  sound  gynehronous  with  the  heart's  systole  is  ex- 
ceedingly rapid,  and  succeeds  at  etjual  periods  of  time,  like 
the  sound  produced  by  the  feet  of  a  galloping  horse,  I  have 
termed  this  galloping,  bubbling,  with  perhaps  questionable 
propriety.  I  have  heard  tliis  form  of  cavernous  bubbling 
sounds  frequently  :  it  has  occurred  most,  so  far  as  my  ex- 
perience goes,  in  active  cases,  in  young  females,  and  in 
persons  who  had  only  a  few  weeks  to  live.  A  superficial 
impulse  of  the  heart,  an  abnormal  contiguity  of  the  heiirt  to 
the  thoracic  surface^  cavernous  respiratiouj  superficial  caver- 
nous wafting  pectoriloquy,  have  usually  been  associated  with 
this  sign,  and  have  afforded,  quoad  tfie  ptitient,  too  certain 
evidence  of  the  true  nature  of  the  case.  The  sounds  which 
the  heart's  movements  cause  are  such  as  are  induced  by  the 
finger  very  rapidly,  say  150  times  in  the  minute,  impinging 
upon  a  bag  containing  frothy  liquid*  The  sounds  have  also 
the  character  understood  by  the  term  squashy^  already  made 
use  o£ 

Squashy  bubbling  in  a  cavity  is  occasionally  heard,  and  is 
influenced  by  the  respiratory  movements.  This  kind  of  sonnd 
is  induced  by  rapid  motion,  the  formation,  and  the  burst- 
iog  of  very  many  rather  snmll  vesicles,  and  when  the  solid 
and  liquid  parts  are  all  being  mixe<l  up  together.  It  is  much 
the  sound  which  is  produceil  by  driving  the  finger  through  a 
soft,  hollowedj  putrid  ap|>le^  discharging  air  as  it  passes. 
Liquid  cavernous  sounds  are  well  heard  with  the  aid  of 
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Bolid  and  air  etethoscopea.  No  sounds  are  better  conveyed  to 
the  ear  of  the  auscultator  hj  means  of  air  instruments,  anch 
as  all  flexible  stethoscopes^  than  the  Rounds  under  considera- 
tion. I  think  I  have  heard  them  better  when  listened  to 
with  the  aid  of  air  instnimenbs  than  of  solid  ones.  At  all 
events,  if  cfivemous  liquid  sounds  are  preseut,  tliey  will  be 
well  explored  by  means  of  air  instrumeuts.  The  reason, 
doubtless,  is  this :  the  sounds  themselves  are  really  much  of 
tlie  nature  of  air  sounds^  and  air  sounds  are  more  readily 
propagated  through  air  than  tli rough  solid  media* 

Liquid  cavernous  sounds  vary  extremely  in  their  precise 
characters*  While  the  sounds  are  all  distinctly  bubhle  and 
cavern  sounds,  and  have  certain  features  iu  common,  it  is 
observed  that  the  exact  character  of  one  cn^e  differs  much  from 
that  of  another,  Some  sounds  resemble  the  noise  of  gu ruling, 
Rome  of  bnbliling,  some  of  effervescence,  and  some  of  sea 
foam.  I  lately  listened  to  tlie  sounds  of  a  cavity,  during 
ordinary  respiration,  in  a  young  woman,  in  an  active  state  of 
disease.  They  very  much  resembled  the  explosion  of  bubbles 
of  sea  water  roiling  amongst  rocks. 

Seats  op  cavernous  Ligmo  sounds. — Cavernous  liquid 
sounds  aj^e  heard  in  all  pa  its  of  the  thorax.  But  it  is  in  the 
upper  and  middle  portions  that  they  are  more  frequently 
discovered.  To  describe  the  locale  of  these  sounds  is  to 
descrilie  the  locale  of  caverns,  for  wherever  caverns  exist, 
these  sounds  are  made  out  at  one  time  or  another,  and  they 
are  never  heard  except  when  a  cavtty  is  present.  It  might 
therefore  be  concluded  that  the  consideration  of  the  seat  of 
these  sounds  might  be  postponed  till  I  treat,  as  I  hope  to  do, 
of  the  morbid  anatomy  of  the  disease.  To  do  this,  however, 
would  be  inconvenient,  for  the  morbid  anatomy  cannot  be 
treated  of  for  some  time ;  and  it  will  be  fomid  useful  at  the 
present  moment,  to  point  out  the  localities  where  the  sounds 
we  are  describing  are  most  frequently  met  with.  The  seats 
of  these  sounds,  too,  are  those  of  cavernous  voice  and  re- 
spiration. 

According  as  we  examine  patients,  in  the  early,  the 
middle,  or  the  very  latter  period  of  the  third  stage  of  the 
disease,  we  shall  find  that,  in  respect  of  frequency,  the  locali- 
ties of  cavernous  liquid  Rounds  greatly  vary.  At  the  period 
of  the  iirst  manifestation  of  liquid  cavernous  sounds,  they  are 
almost  invariably  met  with  above,  and  immediately  below, 
the  clavicle  on  one  side  of  the  cliest.  When  loud,  they  are 
also  heard  above  the  scapula  and  over  it.  In  very  few 
examples  of  phthisis  do  we  perceive  these  souiidsj  at  an  early 
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iod  of  the  third  Btage^  below  the  border  of  the  third  rib. 
At  the  base  of  the  limg^,  such  soutids  are  scarcely  ever  heard 
at  this  period*  I  have  dkcovered  them  in  only  e^  very  few 
ei^ample^  bearing  an  extremely  small  pmportioti  to  the  caaeB 
of  phthisis  which  I  have  examined,  perhaps  not  more  than 
once  ID  500  cases. 

When  cavities  have  arrived  at  the  middle  period  of  their 
course,  liquid  cavernous  sounds  are  heard  much  more  fre- 
qiu^ntly  below  the  third  rib^  and  on  a  level  with  the  nipple, 
Still  the  frequency  is  much  short  of  that  observed  above  that 
|K)mt*  ^Tien  cavities  are  old,  and  the  patient  is  in  a  dying 
etttte,  or  one  approaching  it,  it  is  extreinely  common  to  hear 
tlie  sounds  of  cavernous  bubbling  as  low  as  the  lowest  border 
of  the  manmiary  region  in  front,  and  near  the  angle  of  the 
scapida  behind*  At  the  infra-mammaiy  region,  and  in  the 
inferior  lateral  and  inferior  dorsal  regions,  cavernous  bub- 
bling sounds  are  not  unfrequently  heard  at  the  same  period 
of  the  third  stage  of  phthisis,  i.e.  of  the  cavity  stage. 

At  the  first  period  of  the  cavity  stage^  liquid  cavernous 
gonnds  are  almost  always  confined  to  one  side  of  the  chest; 
they  are  occasionally  discovered  upon  both,  hut  rarely.  At 
the  second  period  of  tlie  third  stage,  it  is  not  nncomnion  to 
find  these  sounds  on  both  sides  of  the  chest  at  the  upper 
part,  generally  lower  on  one  side  than  on  the  other,  the  side  on 
which  the  ^ign  is  lowest  being  in  general  that  first  affected. 
\Mien  the  patient  is  dying,  after  a  long  period  of  exhausting 
diiiease,  cavernous  liquid  sounds  are  very  freriuently  fuun*! 
upon  both  sides  of  the  chest,  it  is  true  generally  to  a  greater 
extent »  and  extending  lower  down  ou  the  first  affected  side 
than  upon  the  other.  I  have  found  these  sounds  on  both 
side^,  more  commonly  in  women  than  in  luen.  Of  the  two 
side**  of  the  chest,  the  left  appears  to  be  a  Uttle  more  fre- 
quently the  seat  of  these  cavernous  signs  than  the  right. 

Of  fifty-two  of  the  out<-paticnt8  I  examined  in  185 J),  and 
taken  consecutively,  suffering  from  phthisical  cavities,  twenty- 
six  afforded  the  signs  exclusively  on  the  left.,  twenty  exclu- 
sively on  the  right,  and  the  remaining  six  presented  them  on 
both  sides.  Of  the  six  with  the  signs  on  both  sides,  five 
were  females,  and  only  one  was  of  the  opposite  sex,  It  may 
interest  the  reader  to  know  the  age^^  of  these  six  patients. 
The  male  was  *22,  and  the  five  females  were  respectively,  16, 
39,  28,  35,  and  21. 

The  course  of  cavernous  liquid  sounds  is  tliis ;  they  gener- 
ally ijegin  above,  occasionally  they  commence  at  the  middle  or 
at  the  apex  and  middle  together,  aud  very  rarely  at  the  base. 
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It  is  even  very  rare  for  the  apex  and  the  base  to  give  out 
these  sounds  together  when  they  are  first  developetl.  The 
almost  imitbrra  tendency  of  liqnid  cavernous  bubbling  sounds 
is  to  travel  downwards^  and  to  invade  the  side  opposite  to 
that  on  which  they  commenced. 

These  sounds  are  us\ially  heard  at  the  baekj  at  a  level 
corresponding  with  their  seat  in  front,  bnt  they  are  generally 
more  faint  behind  than  in  front  Occasionally  they  are  more 
loud  at  the  scapular  region  than  under  the  clavicle. 

If  we  jiidge  of  the  localities  of  bubbling  cavernous  sounds 
by  the  observation  of  patients  only  who  come  into  the  Hos- 
pital for  Consumption^  we  arrive  at  somewhat  different  con- 
clusions from  those  above  described,  Tiie  actual  condition  of 
patients  admitted  into  the  hospital  does  not  exactly  represent 
the  comparative  frequency  of  the  first-  or  even  the  early 
development  of  these  sounds.  It  tells  only  of  the  present 
presencej  and  says  little  of  the  order  in  which  the  different 
part8  have  become  the  seat  of  them.  In  a  large  proportion 
of  the  cases  which  come  into  our  hospital,  the  cavity  stage 
has  arrived  at  its  third  period,  and  in  these  cases  we  very 
frequently  find  cavernous  sounds  simultaneously  in  the  upper 
and  in  the  middle  of  both  liiugs.  The  locale  of  these  sounds 
becomes  gi-adually  extended  with  the  progress  of  the  disease. 
In  almost  every  example  of  the  malady  in  which  we  find 
cavernous  liquid  bubbling  gonads  in  the  mammary  region, 
there  can  l>e  little  or  no  doubt  that  in  respect  of  this  locality 
it  is  a  recent  sign  compared  with  the  same  sign  in  the  upper 
part  of  the  thorax.  In  other  words^  these  sounds  had  most 
probably  manifested  themselves  alxjve  and  below  the  clavicle 
tirst,  and  only  secondarily  in  the  mammary  region.  It  Is  to 
be  borne  in  mind  that;,  where  liquid  cavernous  sounils  are 
actually  heard,  they  may  not  have  been  present  at  the  very 
first  development  of  them.  Of  the  primary  seat  and  the 
local  progression  of  cavernous  bubbUng  sound,  we  judge  from 
the  continued  examination  of  the  same  cases  from  the  be- 
ginning, and  not  from  the  observation  of  examples  of  the 
sounds  as  discovered  in  advanced  cases  only,  which  are  the 
cases  of  the  malady  moKt  freqtieutly  brought  under  the  notice 
of  the  physician  in  hospital,  and  in  consulting  practice. 

The  mechanism  of  cavernous  liquid  sounds  is  so  obvious 
that  it  seems  almost  supererogatory  to  exphiin  it,  Tlic  very 
heju-ing  of  the  sounds  suffices  to  explain  their  production. 
IJ()uid  exists  at  the  cavity  entrances  of  the  bronchial  tubes^ 
througli  which  air  is  passed  by  the  expansion  of  t!ie  cavity 
and  of  the  chesL     The  agitation  of  liquid  in  a  cavity  with 
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the  air  which  is  being  consent] j  drawn  into  it^  gives  ri^e  to 
the  formation  of  veBieles  or  bubbles,  and  the  rupture  of  these 
bubbles  and  the  motion  of  air  through  the  liquid  are  at- 
tended with  fioandd  now  under  consideration. 

Gurgling  sounds  are  produced  hj  the  sudden  contact  of  air 
with  liquid  and  the  motion  of  the  air  in  iti^  ascent  to  the 
surface,  and  the  rupture  of  the  water  membrane. 

Tussive  or  cough  efforts  will  cause  numerous  bubbles  or 
vesicles  floating  upon  a  liquid  surface  to  explode  at  ooce, 
which  would  probably  have  remained  intact  for  some  time, 
or  have  exploded  only  singly  and  without  violence* 

IMien  the  cavity  ia  small,  the  resonance  will  indicate  a 
small  area  resonance.  When  large,  a  large  area  resonance. 
When  the  cavity  ia  filled  or  nearly  filled  with  mucus,  pus^  or 
other  liquid  materials,  the  soimd  of  explosion  will  not  be  grejit, 
If  on  the  other  hand  the  cavity  be  empty,  or  more  properly 
speaking  filled  with  air,  the  sound  of  bubble  explosions  will 
be  louder.  WTien  the  cavity  is  irregularj  spongy,  and  soft, 
the  reflection  of  sound  will  be  slight^  and  the  character  of  the 
sound  will  be  soft,  with  comparatively  little  reverberation. 
When  on  the  other  hand  the  cavity  has  walls  which  are  thin, 
smooth  and  hard,  the  reflection  will  be  ample,  the  resonance 
will  be  greati  and  the  tone  will  acquire  a  metallic  character ; 
u  e.  the  sound  of  a  hard  vibrating  body,  such  aa  glass,  plates 
of  metal,  and  membranes  that  are  tense. 

Tussive  or  cough  cavernous  sounds  are  of  value  in  the  dis- 
mvery  of  phthisis.  When  respiration  through  a  cavity  is 
gilent,  so  to  speak,  and  when  bubbling  cavernous  sounds  are 
not  heard  during  ordinary  respiration,  the  sounds  under 
consideration  prove  of  great  use  in  diagnosis*  They  are 
oft^n  of  the  greatest  use  when  percussion  is  not  materially 
dulled,  and  when  pectoriloquy,  either  from  the  obliteration 
of  bronchial  communication  or  from  the  cavity  being  nearly 
filled  ivith  liquid,  is  not  established. 

The  sounds  produced  by  cough  in  the  are-a  of  a  cavity,  and 
which  communicated  to  the  thoracic  walls  are  heard  by  the 
ausciUtator,  and  that  aid  him  in  his  diagnosis,  are  of  two 
kinds;  1,  dry  blast  sounds,  and  2,  liquid  bubble  sounds. 

Blast  sounds  are  almost  always  heard  over  the  seat  of 
caviti^  during  the  act  of  coughing.  The  sound  is  that  of 
air  driven  in  some  volume  against  the  walls  of  a  cavity  or 
hollow  chamber  and  against  the  openings  into  it,  and  of  air 
msliing  from  the  excavation.  The  expubion  is  cauijed  by  the 
sudden  descent  of  the  ribs  under  the  convulsive  action  of  the 
expiratory  muscles.     The  air  in  the  chamber  is  suddenly  and 
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violently  compressed  by  the  walls  of  the  cavity,  and  so  far  as 
ia  possible,  escapes,  attended  with  a  rushing  noise,  such  aa  I 
have  designated  a  blast.  When  the  air  stethoscope  is  em- 
ployed, a  sndden  blast  or  rush  of  air  takes  place  m  it  were 
into  the  instrument  and  into  the  auacultator's  ear.  The  cha- 
racter of  the  bla^t  sound  varies  with  the  size  of  the  cavity. 
When  the  eKcavation  is  large^  the  blast  sound  appears  to 
proceed  from  such  a  chamber,  and  when  small,  this  is  equally 
indicated  by  the  area^  so  to  speak,  of  the  sound.  Sometimes 
the  blast  sound  in  mingled  with  a  little  crepitation  or 
gurgling.  It  is  in  old  cavities  that  the  blast  dry  sound  is 
chiefly  obtained.  When  a  cavity  ia  small  and  rather  deeply 
placed  in  the  pulmonary  structurej  the  blast  sound  is  only 
imperfectly  cavernous,  and  resembles  the  sound  of  tubular 
rushing  sound  of  large  bronchial  tubes  in  bronchitis  and  in 
nervous  cough  common  in  females,  particularly  the  young 
and  hystericah  But  the  absence  of  pectoriloquy,  and  the  pre- 
sence of  clear  percussion  sounds  in  the  latter  case,  serve  in 
the  diagnosis  very  effectually. 

Wien  the  cavity  m  large  and  superficial^  the  tussive  effort 
prod\ices  such  a  dry  blast  sound  as  is  at  once  conclusive  of 
the  coudition  of  the  lung,  and  sucli  as  is  never  heard  under 
other  circumstances.  The  blast  is  close  under  the  inte- 
guments, and  is  commimicat^d  with  force,  and  as  with  a 
volume  of  air,  into  the  ear  of  the  auscultator. 

The  moist  sounds  produced  by  couc^hing,  when  a  cavity  is 
present  in  the  lung,  are  cracking  and  bubble  noises.  Nume- 
rous loud  explosion  sounds  are  heard  in  almost  all  cases  in 
which  liquid  cavemouB  sounds,  even  to  a  moderate  extent, 
have  been  audible  d\iring  ordinary  respiration.  Sharp  gur- 
gling sounds  are  common^  even  when  no  such  signs  are 
ordinarily  he^rd,  and  they  serve  materially  in  the  determina- 
tion of  the  question  of  the  presence  of  vomica.  These  gur- 
gling sounds  are  diiven,  iis  it  were,  through  the  stethoscope^ 
particularly  air-oneg,  into  the  auscultator's  ear. 

W^ien  the  cavity  contains  a  good  deal  of  air  and  liquid^  and 
there  has  been  much  violent  cough,  calculated  to  mix  these 
bodies  together,  a  violent  cough  will  occasionally  produce  a 
BOimd  like  that  which  attends  the  sudden  discharge  of  the 
froth  and  bubbles  of  a  suddenly  uncorked  bottle  of  efferves- 
cing liquor.  This  is  a  sound  of  rushing  froth,  partaking  of  a 
cavity  character,  I  have,  in  several  cases,  heard  tins  somid* 
It  ia  conclusive  of  the  presence  of  a  cavity ;  and  when  I  have 
detected  it,  there  has  always  been  present  evidence  of  very 
active  disease,  and  of  great  bodily  suffering,     I  have  found  it 
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only  in  young  persons,  and  almost  exchiaively  in  females  of 
an  excitable  as  well  aa  excited  system.      Hectic  fever  has 

always  attended  it^  and  to  a  very  considerable  extent  It  is 
not  to  be  confounded  witb  the  rushing  froth  sound  of  severe 
capillary  broncbitisj  which  has  no  cavernous  character,  and 
which  is  chiefly  heard  at  the  base  of  the  chest  in  young  chil- 
dren and  in  a  few  very  old  subjects. 

The  following  table  exhibits  the  various  kinds  of  the  chief 
respiratory  cavity  sounds  appertaining  to  twelve  of  my  hos- 
pital patients  examined  the  same  day ; — 


lletl«  audible. 

Hanh  Blowlai. 

GargUiig. 

BlawlDg. 

£ 

4 

I 

1 

1 
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THIRD  STAGE—  cojitinn^d. 


ThAriidc?  Voice.  —  Strong  Tibrating  Voice.  —  Direct  air  moditiin  Yoim^  or 
trtie  Pectoriloquv*  —  Impaired  Vmcev  —  Use  of  Wluijpering. — ^Awiphoiie 
Voice,  —  QnjiBi  -ilgophoiiy .  < —  JEg^phoDj  l  i^  MtHibiiniam.  ^  Bsdii£ed  basic 
Voice. 

Thoracic  voice-  —  The  voice,  in  a  large  proportion  of  cases  of 
phthisis  arrived  at  the  third  stage,  is  very  sensibly  modified,. 
The  abnormal  alteration  holds  in  a  larger  proportion  of  eases 
of  pbthi^ifl  in  this  stage  than  in  either  of  the  two  preceding. 
There  are  three  chief  fumiB  of  alteration  directly  appertaining 
to  cavities  which  I  have  observed  :  1,  increased  loudness;  2, 
increased  distinctness  and  proximity  to  the  ear ;  and  3^  par- 
tial suppression.  The  amphoric  and  the  segophonic  voices 
of  cavities,  and  the  sego phony  of  empyema  occurring  in 
phthisisj  will  be  separately  considered.  The  amphoric  voice 
of  pneumothorax,  always  treated  of  under  the  tJaird  stage,  I 
shall  describe  under  the  fourth  or  perforation  stage, 

The  first  alteration  is  very  common:  and  is  more  especially 
the  voice  of  small  early  cavities  in  the  midst  of  dense  pul- 
monary structure ;  the  second  is  the  voice  of  large  superficial 
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cavities ;  and  the  third  appertains  to  old  contracting  or  con* 
tract-ed  cavitie^Sj  whuse  walla  are  brought  comparativelj 
together  by  the  contraction  of  fibrous  exudations^  and  by 
the  preaaure  of  the  depressed  and  comparatively  immovable 
riba,  and  by  the  partial  obliteration  of  the  bronchial  entrances, 
and  the  consequent  diminution  of  air  communication  and  of 
air  supply. 

The  first  form  of  voic**  is  very  commonly  observed :  few 
examples  of  small  cavities  present  themaefves  without  ita 
being  more  or  less  clearly  manifested.  The  prejsence  of  a 
cavity  email  in  si^e  permits  of  the  entrance  into  the  lung,  in 
an  abnormal  manner,  of  a  large  body  of  air  vibrating  in  con- 
so  nance  with  the  air  in  the  larynx  and  trachea*  This  amount 
of  soimding  air  m  more  able  to  affect  the  surroimding  con- 
densed tissue  than  the  air  normally  contained  in  bronchial 
tubes.  These  solid  piixte  now  participate  in  the  vocal  vibra- 
tions, and  communicate  them  again  to  the  thoracic  walls. 
This  form  of  voice  is  not  always  very  distinct,  Init  it  is 
remarkable  for  loudness  and  strength  of  vibration.  By 
distinct,  I  mean  the  clear  and  sharp  charaet'Cr  of  sound,  frea 
from  susbiined  resonance,  or  undue  mingling  of  eonnda,  heard 
distinctly  either  as  they  proceed  from  the  mouthy  or  from  a 
large  superficial  cavity,  in  which  cases  words  are  well  articu- 
lated, A  hnmming  quality  is  usually  associated  with  thia 
form  of  voice.  Cavities  the  si^e  of  walnuts  are  usnally 
attended  with  this  quality  of  thoracic  voice,  if,  aa  is  usually 
the  cage,  they  ?we  covered  by  dense  or  consolidated  or  even 
moderately  congested  lung,  ^Mien  these  small  cavities  are 
developed  near  the  surface  of  the  lung,  and  come  close  t-o 
the  thoracic  walls  with  little  interposed  pulmonary  stnicture, 
they  do  not  commuuicate  this  form  of  voice ;  but,  on  the 
contrary,  the  second  named  form  (or  an  approach  to  it)^  viz- 
that  of  great  distinctness,  and  of  distinct  articulation,  but 
only  over  a  smal  1  sirea,  not  larger  than  the  object  extremity 
of  the  ordinary  gtethoscope. 

The  loud  and  vibratiag  voice  of  small  and  early  cavi- 
tiee  is  extremely  like  the  augmented  voice  of  the  well 
developed  first  and  second  stages  of  phthisis.  In  the  voice 
of  all  these  conditions,  we  obser\'e  loudness,  force,  and  un- 
due vibration-  The  voice  therefore  of  the  third  stage,  with 
small  cavities,  is  per  &e  not  easily  distinguished  from  the 
voice  of  consolidated  or  softening  hmg.  To  our  aid  come, 
however,  liquid  bubble  sounds,  and  when  cavities  arc  pre- 
sent, the  cavity  quality  beiag  imparted,  the  diagnosis  is 
rendered  easy  and  obvious,     A  cough  in  the  case  of  the  loud 
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vfh rating  voice  of  Rmall  cavities,  will  often  at  once  reveal  the 
presence  of  ttiberciilar  excavation*  The  aeat  of  this  gitrong 
loiui  voicej  or  of  the  voice  of  ftiuall  circumscriljed  c^ivities, 
is  more  varied  than  that  of  the  other  forms  of  abnormal 
phthiBical  voice.  It  is  more  partial,  less  extended,  and 
more  confined  to  a  part,  than  either  of  the  other  modifica- 
tions of  the  thoracic  voice  in  phthisis.  The  moat  common 
seat  is  under  the  clavicle ;  very  frequently  it  is  heard  above 
that  bone-  It  is  by  no  means  tmcommon  at  tbe  various 
parts  of  the  scapular  region.  It  may  be  observed  above  the 
clavicle  while  it  is  absent  below  it,  and  it  may  be  heard  at 
the  scapula  when  it  ig  absent  or  inaudible  at  the  infra-cla- 
vicular and  manimary  regioDs,  It  is  rarely  heard  in  the 
axillaej  and  more  rarely  there  only.  In  a  word,  it  may  be 
said  that  this  form  of  voice  is  heard  exactly  where  cavities 
are  wont  to  begin,  and  I  shall,  T  hope,  in  a  subsequent  work, 
indicate  the  points  thus  select-ed  for  commencing  excavation. 
This  phthisical  voice  resembles  bronchophony,  and  it  is  to 
be  remarked,  that  it  will  not  be  developed  if  the  voice  be 
naturally  very  weak,  or  if  laryngeal  disease  cause  it  to  be 
very  hoarse  or  whispering. 

The  second  form  of  abnormal  thoracic  voice  in  the  cavity 
stage  is  a  very  remarkable  one.  Heard  with  the  unaided 
ear,  or  with  the  assistance  of  any  form  of  st-ethogeopej  it  has 
properties  which,  in  the  mne  of  a  mind  acquainted  with  the 
natural  thijracic  voice,  make  a  great  impression  upon  it,  and 
lead  to  the  conviction  that  the  soft  spongy  structure  of  the 
lung  is  destroyed,  that  there  exists  imder  the  ear  an  abnor- 
mal cavity  filled  more  or  leas  with  air.  The  acoustic  and 
therefore  the  physical  conditions  of  the  contents  of  the  thorax, 
the  auscultator  becomes  convincedj  are  greatly  altered  from 
their  nonnal  state.  The  eoimd  of  the  laryngeal  voice  —  the 
sound  of  words  —  reaches  the  ear  as  if  the  medium,  the  ordi- 
nary solid  medium,  viz.  the  lung  structure  in  its  normal 
state  of  partial  inflation  through  which  it  paases,  were  re* 
moved,  and  it  arrived  without  the  usual  arrest  and  decay 
incident  to  its  passage.  This  difference  may  l>e  satisftictorily 
imitated  by  placing  a  self-adjusting  flexible  stethoscope  in 
the  ear,  such  an  instrument,  as  Camman's  or  my  own,  lightly 
holding  a  stiiall  cushion  loosely  stuffed  with  feathers  or 
woo!  befijre  the  object  extremity  of  the  instrument ,  and 
then  speaking  through  the  cushion.  The  voice  will  reach 
the  ear  distinctly;  but  it  comes  muffled  and  decayed,  and 
partially  arrested.     Remove  the  cushion,  apply  tbe  mouth 
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to  tbe  Btethoscopej  articulate  a  few  words ;  these  words  are 
wafted  or  spoken  intri  the  ear  with  characters  which  iDdicate 
the  removal  of  all  solid  impediments,  and  that  argue  an 
unmterrupted  mediuna  of  air  only.  The  charact-erB  which 
attach  to  the  voice  heiird  during  the  latter  experiment^  are 
precisely  those  that  hold  in  the  case  of  the  thoracic  voice,  of 
which  we  are  speakings  i.e.  the  voice  of  the  second  form, 
It  is  tnie  that  it  is  only  m  the  case  of  the  larger  eavitiesa 
and  of  those  having  free  air  communication  with  the  larynx 
and  trachea,  that  these  characters  are  fully  and  perfectly 
developed.  But  in  this  form  of  thoracic  voice,  if  tbecharae- 
tt?rs  described  are  not  so  completely  developed  as  in  the 
experiment,  they  are  at  least  eajiily  tci  be  discovered,  holding 
to  a  very  considerable  extent,  but  varying  in  degree  in 
different  cases. 

The  extent  to  which  the  completeness  of  the  air  medium 
character  holds*  varies  much  in  different  examples  of  phthisis 
in  the  cavity  stage.  In  some  cAses,  the  voice  reaches  the  ear 
with  all  the  direct  and  unimpeded  air  mediiun  character 
which  we  find  in  the  experiment  of  speaking  direct  into  the 
et-ethoscope ;  thus  the  interposed  iutrorcostal  soft  parts,  the 
pleura,  the  walla  of  the  cavity,  and  the  rib  under  the  stetho- 
scope going  for  almost  nothing  as  sensible  mnfflers  of  Bound. 
In  other  cases,  the  direct  air  medium  character  of  the  voice, 
BO  to  speak,  is  somewhat  less,  and  the  parte  just  enumerated 
do  succeed  after  the  manner  of  health,  in  muffling  to  a  sen- 
sible degree,  and  in  otherwise  affecting,  the  voice  as  it  is 
pajssed  through  the  chest*  In  another  class  of  cases,  email 
certainly,  the  direct  air  medium  character  of  the  voice  is  so 
much  impaired,  or  rather  has  been  established  ho  incompletely, 
and  BO  much  of  the  natural  muffled  character  of  the  voice  is 
retained,  that  it  h  rather  difficult  tcj  say  whether  the  voice 
really  be  cavernous,  and  belong  to  the  form  of  voice  of  which 
I  am  now  treating-  When  the  voice  is  thus  doubtful,  a 
short  period  frequently  suffices  to  bestow  upon  it  sufficient 
of  the  character  of  direct  air  communication  to  remove  all 
doubt.  The  exciivation  goes  on,  the  supply  of  sonnd-con- 
vepng  air  is  increased,  and  the  walls  of  the  cavity  are  be- 
coming thinner,  and  less  able  to  arrest  or  modify  vocal  sound, 
or  to  impart,  to  it  the  characters  of  transmission  through  a 
solid  body.  Hence  it.  is  that  a  voice  beard  at  one  time 
simply  increased  in  loudness  and  force,  and  destitute  of  the 
direct  wafting  character,  &c-,  becomes  after  a  time  endued 
with  this  characteristic  in  a  perfect  degree,  so  much  so  that 
the  voice,  however  weak,  or  if  it  be  even  whispering,  is  plainly 
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and  clearly  and  articulately  conveyed  into  the  ear  of  the 
aiisciilt-ator. 

The  perfection  of  this  direct  air-communication  character, 
or  the  perfect  c^Lvernons  character  of  the  voices  if  for  the 
sake  of  convenience  in  writing  we  may  so  ntyle  it>  is  due  to 
various  conditions*  The  elements  for  perfect  cavemouH  voice 
are  these  i  —  A,  A  large  cavity ;  B,  Even  thin  smooth  walla 
of  cavity  ;  C,  Air  to  a  large  extent  in  cavity  *  D.  Free  bron- 
chial communication ;  E.  Thin  thoracic  waUs* 

WTien  all  these  couditions  are  present  and  in  force,  the 
cavern oUB  character,  or  direct  air  commumc^tion  feature,  is 
most  perfectly  developed.  "VMien  there  m  a  large  cavity,  but 
the  walls  are  thick  and  spongy,  this  character  is  less  de- 
veloped- Thick  thoracic  walls  moderately  impair  the  eharac- 
teristic  sign,  but  this  seldom  or  ever  succeeds  in  destroying 
it.  Impaired  communication  between  the  CAvity  and  the 
trachea  and  laryiLs  is  very  operative  in  preventing  the  de- 
velopment of  this  sign.  Lar3^Tigeii,l  disease  and  obstructive 
tracheal  disease,  and  the  partial  or  complete  obliteration  of 
bronchial  tubes  at  the  cavity,  will  interfere  with  the  develop- 
ment of  this  cavernous  voice,  while  a  simply  weak  voice, 
without  olistructive  changes,  or  a  voluntarily  whisperiDg 
voice,  will  permit  of  the  perfect  development  of  this  re- 
markable sign*  The  communicated  voice  is  weak  or  whisper- 
ing,  it  is  true,  but  it  is  distinctly  cavernous,  mtjst  distinctly 
articulated,  and  is  otherwise  possessed  of  the  direct  air 
communication  character. 

It  m  ihrn  form  of  cavernous  voice  that  specially  admits  of 
being  heard  when  tlie  patient  whispers.  The  feeble  voice  of 
the  whisperer  meetj*  with  so  little  oljstruction  calculated  to 
impair  its  little  force,  that  it  succeeds  in  reaching  the  exterior 
of  the  thorax  with  a  strength  that  still  renders  it  audible, 
with  all  its  characteristics,  to  the  careful  auscultatory  That 
60  weak  a  sound  as  the  whispered  voice  should  be  heard  on 
the  exterior  of  the  chest,  is  not  really  extraordinary.  The 
cavity,  the  bronchial  tid>es,  the  trachea,  and  the  larynx  form 
really  only  one  pipe  or  tube.  The  thoracic  walls  now  impede 
the  transmission  of  sound  no  more  than  a  thickish  membrane 
would  impede  the  transmission  of  sound  through  the  further 
extremity  of  a  speaking  trumpet.  In  fact,  the  larynx,  the 
trachea,  the  bronchial  tubes,  and  the  cavern,  under  the 
circtimstances  described,  may  be  truly  said  to  form  a  speaking 
trumpet.  A  whispered  word  passed  into  a  speaking  trumpet, 
is  heiird  distinctly  at  the  free  extremity. 

This  form  of  thoracic  voice  is  occasionally  characterised  by 
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a  inet<'illic  or  amphoric  tone*  The  voice  comes  to  the  e^^r  as 
if  reflected  aharply  froDi  bard  mid  smooth  surfaces  of  a 
chamber  larger  than  ordinary.  The  solid  walls  seem  to 
conaonate*  I  perceive  this  character  in  one  eaae  of  cavity 
out  of  about  every  twenty.  The  examples  in  which  it  ia 
discovered  are  generally  chronic,  and  are  those  of  ndults  or 
old  subjects,  occurring  more  in  males  than  females.  1  have 
heard  tliis  metallic  amphoric  tone  twice  in  one  day  in  my 
warda  at  the  Hospital  for  Consumption, 

The  fiCitte  of  this  articulated  direct  voice  are  generally  the 
upper  parts  of  the  cheBt,  occasionally  the  base.  It  is  ex- 
trcrnely  couunoD  to  find  it  above  the  clavicle,  below  it  down 
to  the  nipple  in  front,  and  posteriorly  reaches  as  low  as  the 
angle  of  the  scapula*  It  is  more  distinct  in  front  than 
Ijehind.  It  ia  sometimes  audible  in  front  when  it  is  not 
audible  posteriorly,  but  if  well  marked ,  this  is  seldom  the 
case.  I  have  occasionally  heard  the  thonvcic  direct  voice 
behind,  when  it  has  been  inaudible  in  front.  This  suggests 
the  great  in^portance  of  posterior  examiDation,  in  addition 
to  that  made  in  front.  But  I  must  confess  that,  in  cases  of 
cavities,  I  have  not  heard  this  form  of  voice  developed  behind 
and  non-tlcveloped  in  front  in  more  than  about  one  iii  fifty 
cases  of  cavity.  1  have  seldom  met  with  direct  air  medium 
cavt^rnous  voice  in  front  lower  down  than  the  nipple,  but  I 
have  heard  it  not  imfrequently  a  little  below  the  angle  of 
the  scapula  poateriorly.  Perhaps  in  one  out  of  one  hundred 
examples  of  cavity,  I  have  heard  this  form  of  voice  below  the 
level  of  the  scapula  and  posteriorly. 

I  remember  hearing  the  voice  at  this  seat  in  the  case  of  a 
young  lady  (K/),  in  good  general  health,  who  was  supposed 
to  fluffer  from  "  hysterical  cough "  and  "  disorder  of  the 
liven"  This  wa^  the  only  physical  sign  which  was  well 
markei  It  revealed,  I  need  scarcely  say,  the  fortunes,  or  it 
may  be  more  truly  said,  the  misfortunes  of  the  patient. 
She  died  of  hoemorrhage  almost  immediately  after  its  dia- 
covery. 

This  eigB  is  the  true  pectorOocpiy,  as  this  waa  originally 
understood  l>y  auscultators.  As  a  sign  of  phthiais  in  ita 
third  or  cavity  stage,  it  is  pathognomonic  or  significant  of 
cavity,  and  without  exception.  No  sign  in  medical  physics  is 
more  sure  and  infallible  than  this.  Had  the  term  pecto- 
rih)quy,  m  signifying  a  cavity,  been  restricted  to  this  aigii, 
and  had  not  been  extended  to  the  fi^rm  of  voice  accom- 
panied with  strong  vibration,  and   simply    remarkable  for 
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loudness,  none  of  those  mortifying  and  injiirioufi  iniBtakes 
w*juld  have  happened j  when  phyaieian^,  regarding  sLtoply 
intensification  of  voice  ae  proof  of  cavity,  pronounced  cou- 
Bolidation  to  be  excavation.  If  pectoriloquy  is  to  be  held  as 
certainly  indieative  of  cavern,  thiB  is  the  only  commonly 
observed  form  of  voice  which  should  be  so  designated.  The 
amphoric  and  Begophonic  formi  of  cavity  voice  and  the 
amphoric  pleural  voice  of  phthisis  in  it^  fourth  stiige  are 
also  concluaivej  but  tbey  are  comparatively  of  very  rare 
occurrence.  But  m  every  form  of  voice  beard  through  the 
tburacic  walls  is  strictly  entitled  to  be  designated  pectorikK[Uyj 
the  word  signifying  voice  heard  tb rough  the  chest,  it  Is 
better  to  designate  it  as  caiVernous  direct  air  voice,  and  so 
call  it  alter  its  re-al  and  cavermuis  nature- 
It  seems  needless  to  gay  that  thk  form  of  voice  ig  patho- 
gnomonic only  in  a  positive  sense.  When  present  it  infallibly 
indicates  a  cavity.  But  when  absent  this  fact  m  for  from 
prolong  the  absence  of  a  cavity* 

The  thini  form  of  thoracic  cavernous  voice  is  the  impaired 
voice.  In  this  form  of  physical  sign  the  chief  characters  are 
feebleness  and  indistinctness.  The  frequency  of  this  form  of 
cavity  voice  is  not  very  great-.  It  occurs  amongst  my  hospital 
patients  with  cavities  in  about  one  in  twenty  cases,  I  have 
at  present  under  my  care  two  examples  of  old  cavities,  re- 
vealed by  the  presence  of  cavernous,  comparatively  silent 
rt^spiration,  so  to  speak,  great  depression  of  the  che^t  and 
tusdve  exploeive  bruite,  in  which  this  impaired  voice  is 
presents 

The  voice  is  never  so  impaired  as  to  be  altogether  in- 
audible with  the  single  stethoscope^  but  the  impairment  is 
decidedj  in  some  caijes  very  decided.  The  deficiency  of  voice  is 
best  made  out  by  the  employment  of  my  differential  stetho- 
ecope  in  auscultation.  If  we  listen  successively  by  means  of 
this  instrument,  employing  one  limb  on  the  diseased  side  and 
then  the  other  limb  upon  the  healthy  side,  the  difference  is 
well  ascertained  and  appreciated,  Furtherj  if  we  listen  to 
the  thoracic  voice  at  corresponding  parts  of  the  two  sides, 
one  being  healthy  and  the  other  being  the  seat  of  a  cavity, 
and  there  be  present  at  the  latter  part  a  deficiency,  such  as 
we  are  treating  ofj  no  voice  will  be  heard  with  the  ear 
connected  with  it*  but  much  voice  will  be  heard  with 
or  through  the  ear  connected  with  the  sound  side.  The 
absence  of  voice  on  the  diseiised  side  m  sometime^  extended 
to  the  hme  of  the  lung  where  no  cavity  exists. 
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Tlio  acotisfcii*  drclea  t^preaeut  the  iw^Tiatic  i^milt^.     Tho  bluck  circle  f^pre- 
eonta  Bound  or  hoard  voice,  and  the  dotted  cirde  rcpreienti^  tdiknce. 


C^Titj  lidp. 


Mealthr  tide. 


The  absence  of  auditory  senaation  of  cavernous  voice,  when 
thif  differential  stethoscope  is  thus  employed,  is  by  no  means 
so  frequent  ag  the  abaeoce  of  sensation  of  cavernous  respira- 
tion, Wbile  absence  of  seneation  of  cavernous  respiration  is 
exceedingly  common,  the  absence  of  voice  aensataon  is  coni* 
paratively  infrequent,  occurring,  as  has  just  been  stated,  in 
about  one  in  twenty  examples  of  cavity  among  my  hospital 
patients, 

Thii!  form  of  impairment  of  the  voice,  where  a  cavity  Ie 
present,  appears  to  be  due  to  the  absence  of  free  air-com- 
munication between  the  trachea  and  the  cavity.  Little  air 
may  l)e  admitted  into  the  cavity  from  the  compressed  state 
in  which  it  may  be  held  by  the  depressed  ribs,  and  by 
adventitious  adhesioiis  preventing  the  possilulity  of  inflation. 
Again,  the  bronchia!  apertures  may  have  tjecome  so  occluded 
by  inflammatory  actiou  and  cast«  as  to  supply  air  in  too  in- 
sufficient a  quantity  to  impartr  sufficient  vibration  to  the 
solid  parts  to  produce  the  usual  audible  sound. 

The  impairment  of  voice  here  referred  to  is  not  to  be 
confounded  with  the  weak  voice  of  disease  of  the  larynx  or  of 
debility.  The  weak  thoracic  voice,  dependent  upon  these 
latter  states,  is  known  by  the  weakness  of  the  oral  voice 
heard  through  the  air,  and  by  the  thoracic  voice  being  im- 
paired over  every  part  of  the  chestp 

The  absence  of  cavernous  pectoriJoquy  in  suspected  cases  of 
cavity,  when  hoarseness  and  whispering  voice  have  been  pre- 
sent, has  repeatedly  led  to  error  by  causing  the  auscultator 
to  conclude  that  no  cavity  was  present*  These  conditions  of 
voice  seldom  admit  of  the  development  of  very  unequivocal 
cavernous  thoracic  voice.  The  question  as  to  the  presence 
of  excavation  must  therefore  be  solved  when  this  form  of 
voice  is  absent  by  other  tests.  If  these  be  inconclusive  to- 
day we  must  wait  before  giving  a  decided  opinion-  I  have 
known  Diany  cases  in  which  phygjcians  have  brought  discredit 
upon  themselves  and  upon  physical  exploration  by  attaching 
a  weight  to  this  negative  evidence  that  does  not  properly 
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appertain  to  it.  I  liave  had  many  patients  under  ray  care  at 
the  hospital  who,  being  in  good  general  health  and  in  good 
general  condition  as  t^  fleahj  suffered  from  laryngeal  diseaae, 
causing  weak^  hoarse,  or  whiBperiug  voice ;  and  who,  having 
no  marked  cavemoiiB  pectoriloquy,  would  have  led  me  to 
pronounce  the  alj«ence  of  excavation.  I  had  a  year  ago  an 
out-patient  under  my  care  who  looked  well,  but  whose  voice 
persistently  remained  hoarse,  weak,  and  dissonant.  I  could 
make  out  no  excavation  voice-  I  suspected,  though  I  could 
not  discover,  a  cavity.  Croing  round  Dn  Quain's  wards  one 
day  lately,  at  his  request,  I  saw  this  patient,  and  on  examina- 
tion  the  presence  of  cavity  was  fully  shown,  not  hy  cavernous 
voice,  but  by  cavernous  gurgling,  &c.  At  this  moment  there 
is  imder  my  care  m  the  Paget  ward,  a  fine  lookiug  young 
man,  fleshy,  and  of  florid  complexion,  of  jaunty  air,  and 
lively  manners.  He  came  into  the  hospital  with  whispering 
and  hoarse  voice ;  examination  of  the  chest  was  inconclusive 
as  to  excavation*  The  voice  remaining  unimpaired,  suspicion 
of  pulmonary  excavation  increased;  repeated  examinationfl 
were  made,  and  it  was  only  lately  that  the  existence  of 
softening  of  the  lung  and  of  excavation  was  conclusively 
discovered*  If  anything  can  bring  discredit  upon  a  yoimg 
physician,  it  would  he  overlooking  the  poasibility  and  even 
the  likelihood  of  excavation  under  such  circumstances.  He 
cannot  be  too  much  upon  his  guard  in  respect  of  this,  or 
trust  too  little  to  the  absence  of  cavernous  voice,  particularly 
at  his  first  exploration,  m  evidence  of  the  heathy  Btate  of 
the  lung. 

When  the  voice  k  marked  by  very  much  yil*ration  and,  as 
it  were,  with  solid  elements  of  sound,  which  is  not  unfre- 
quently  the  cage,  the  patient  should  be  directed  to  speak  in 
a  whisper*  The  strong  vibration  is  now  avoided,  and  the 
distinct  and  clearly  articulated  superficial  voice  below  the 
integuments,  so  to  speak,  will  be  wafted  direct  into  the  ear 
of  the  aiiBCultator.  I  have,  in  numerous  examples  of  cavities, 
in  which  the  voice  pronounced  at  its  ordinary  pitch  caused 
a  thoracic  voice  so  strong  and  vibratory,  that  I  have  been  in 
doubt  as  to  whether  the  morbid  condition  was  one  of  solidifi- 
cation or  of  cavity,  and  in  which  a  whispered  voice  has 
completely  solved  the  diflPiculty,  giving  the  distinct  cavernoua 
superficial  voice  without  the  vibration  and  the  sounds  of 
adjuimng  solid  parts.  The  strong  voice  as  heard  through  a 
cavity,  through  its  walls  and  the  walls  of  the  chest  in  strong 
vibration,  may  mask  feebler  cavernous  air  sounds,  which 
would  readily  indicate  the  true  anatomical  condition.     By 
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whisperiDg  thiB  is  avoided,  and  the  decisive,  though  feeble 
cavernoim  sounds^  are  allowed  a  hearing.  The  feehle  whisper* 
ing  voice  agitates  the  cavity  air  im\j,  the  Btrong  voice  throws 
the  solid  piirtJtJ  also  into  strong  vibration,  and  HUggcsta 
merely  solid  coiiduction, 

AMPiroEiG  VOICE,  OR  AMriiOHiLOQTTY  OF  CATiTiEg, — The  caver- 
nous  direct  pectoriloquy,  or  thoracic  voice  of  the  third  ^tage 
of  phthisis,  occasionally  m  found  to  partake  of  a  hollow  ve^el, 
pitcher,  or  amphoric  tone-  I  have  heard  tliis  kind  of  caver- 
nouM  voice  more  than  a  dozen  times.  It  fe  usually  associated 
with  amphoric  respiration,  or  respiration  sounds  having  the 
same  resounding  or  thin  metal  sheet  ringing  tone.  The 
voice  is  not  strong ;  it  is  a  diifused  chamher-like  sound.  The 
diffusion,  however,  is  much  less  coiii^iderable  than  the  diffusion 
of  the  amphoric  voice  of  perforation*  The  tone  of  the 
aniphorism  of  cavities  is  mut^h  the  same  as  that  of  the  pleural 
cavity,  although  less  marked  in  general.  The  amphoric  tone, 
I  must  however  say,  has  been  as  highly,  as  strong ly,  and  com- 
pletely marked  in  mere  cavity  cases  as  in  examples  of  pneumo- 
thorax depending  upon  perforation-  This  e^ivity  amphoric 
voice,  like  the  amphoric  rtispi ration  sounds  of  cavities,  haa 
been  heard  by  me  at  the  upper  part  of  the  chest  It  has  a 
large  range  from  the  claviele  down  to  the  third  rib,  and  is 
heai-d  usually  behind  as  well  a^  in  front  The  cavity  which 
emits  this  kind  of  voice  is  always  large.  I  believe  it  to  have 
thin,  hard,  and  smooth  walls,  to  contain  little  if  any  lirpiid. 
Finger  dulnese,  or  something  near  it,  is  always  present,  and 
the  true  cracked -pot  sound  is  to  be  elicited  in  about  fifty 
per  cent*  of  cases  of  this  sign. 

Quasi  ^goi^hony  of  cavities*  —  I  have,  in  some  few 
examples  of  phtbisis,  heard  a  quasi  iegophony,  alt^igether 
independent  of  effusion  into  the  cavity  of  the  pleura.  It 
has  only  a  moderate  amount  of  tube  squeaking  character, 
l>ufc  there  ia  much  vibration  or  trembling  with  it,  and  it  is 
loud  and  like  true  aegopbony  near  the  ear  of  the  auscultator. 
It  baa  occurred  ui  the  case  of  very  large  cavities  only  in  my 
experience.  The  usual  seat  has  been  the  upper  part,  mam- 
mary region,  and  towards  the  axUIse.  I  have  been  assured  of 
the  existence  of  cavities  by  the  presence  of  whispering 
pectoriloquy  of  the  usual  charact-er,  prior  to  the  advent  of 
this  quasi  segophony,  and  of  hollow  cavernous  respiration 
sounds.  I  met  with  an  example  of  this  quasi  segophony 
in  a  gentleman  who  died  of  phthisis  in  the  third  stage  a  year 
ago.  The  voice  trembled  exceedingly,  Wlien  this  form  of 
caveruoue  voice  occurs,  it  is  obvious  that  the  raechaniam  of 
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the  bronchial  openings  and  of  the  thin  walls  of  the  cavity 
are  promotive  of  more  than  usual  vihration, 

^^GOPHOXT.  —  ThiB  is  one  of  the  most  remarkable  of  the 
remarkable  physical  signs  observed  in  the  third  stage  of 
phthisis.  It  ij3  heard  very  rare!y,  and  only  when  effusion  has 
taken  place  into  the  pleiu-a.  Some  physicians,  it  is  true, 
believe  it  to  be  occasionally  produced  when  consolidation 
only  is  pre-sent  This  neceBsary  effusion  is  in  a  very  large 
majority  of  examples  of  this  sign,  sero-piirulent,  and  is  the 
result  of  pleurisy.  In  some  few  examples  I  have  known  the 
liquid  bi  be  only  serous,  but  in  these  exaniplew  the  sign  has 
never  arrived  at  its  most  complete  state  of  developinent. 
The  character  of  the  effusion  has  been  ascertained  after 
death.  The  sound  of  the  segophonic  voice  resembles  the 
bleating  of  a  sheep,  or  of  a  goat,  and  it  is  from  this  latter 
nesemblance  that  it  is  indeed  designated  A  Jf,  a^o^,  capra.  It 
possesses  the  trembling  character  of  the  bleating  animal- 
A  squeaking  chiyacter  enters  into  its  composition,  aud  the 
Voice  certainly  reserubles  in  some  measure  the  squeaking  of 
Punchinellop  It  is  as  if  the  voice,  after  being  farmed,  were 
transmitted  through  a  narrow  tube  and  through  a  solid  body 
in  a  state  of  tremor  or  trembling. 

This  form  of  voice  is  difficult  of  description,  but  when  once 
heard  it  is  not  likely  to  be  mistaken  for  another  sound.  The 
chief  seat  of  this  voice  is  the  middle  of  the  chest,  and  a  little 
below  it;  far  most  frequently  at  the  posterior  aspect.  Its 
^inost   frequent   point   of  development  is   the  angle  of  the 

apula,  over  the  eeapular  region,  and  extending  to  the  spinal 
column.  It  is  very  seldom  heard  above  the  spine  of  the 
fieapula,  and  is  developed  more  externally  than  the  outer 
edge  of  the  BeapiiUu  In  few  inst^inces  has  it  been  heard  in 
front  in  phthigia,  1:jut  in  one  or  two  cases  I  have  heard  it  at 
the  manmaary  region-  The  adhesions  of  phthisis  are  likely 
to  prevent  the  frequent  discovery  of  this  sign  high  up  in  the 
thorax.     The  voice  is  loud,  and  it  seems  superficial. 

The  anatomical  and  pathological  conditioDS  when  this  sign 
is  present  are  these:  effusion,  mostly  sero-purulent,  occa- 
sionally seroiLS  only;  a  collapsed  and  somewhat  solidified  and 
compressed  condition  of  the  lung ;  immersion  of  pfirt  of  the 
lung  in  the  liquid,  pressure  of  the  Ijronchial  tubes  by  the 
liquid  suflScient  to  narrow  them,  but  not  totally  to  occlude 
them ;  laryngeal  voice  of  some  force. 

The  Eegophonic  voice  is  essentially  a  temporary  one.  In 
the  case  of  some  patients,  it  may  have  one  period  only,  or  it 
may  have  two.     That  is  to  say,  it  may  appear,  and  after 
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gome  days  disappear,  neyer  to  return ;  or  it  may  appeajj  last 
a  few  dayBj  disappear,  and  then^  after  a  week  or  two,  it  may 
return,  but  to  disappear  tinally  after  some  days,  iEgophony 
of  phthisis  in  the  third  stage  not  uncommonly  remains  till 
the  time  of  death.  Wlien  it  haa  only  one  period,  the  dura- 
tion m  generally  greater  than  when  it  is  to  return.  AMien 
of  a  single  period  oaly,  it  in  heard  as  soon  as  the  eflTiision 
has  reached  as  high  m  the  level  of  the  angle  of  the  scapula* 
A.S  long  as  the  liquid  reaches  no  higher,  and  is  uot  materially 
reduced,  the  characteristic  voice  remains*  \\'hea  the  effusion 
notably  reduces,  the  voice  with  its  singular  characteristics 
disappears.  \Mien  the  voice  has  a  second  period,  the  effusion 
proceeds  to  a  great  extent,  its  level  rising  as  high  in  some 
cases  as  the  third  or  even  the  second  rib.  As  soon  as  the 
liquid  level  h^is  attained  the  level  of  the  fifth  rib  in  front, 
the  characteriBtic  voic^  is  lost,  but  as  the  liquid  abates  by 
absorption,  and  the  upper  part  of  the  lung  and  the  bronchial 
passages  are  liberated  &om  compression,  the  voice  again 
returns,  but  generally  only  for  a  few  days,  for  the  process  of 
absorption  proceeding,  liberates  the  lung  and  bronchial 
tubes  altogether  firom  compression,  and  puts  a  stop  to  that 
immersion  of  the  lung  which  is  e^ential  to  the  development 
of  the  true  and  perfect  aegophonic  sign. 

The  legophony  of  phthisis  in  the  third  stage  is  generally 
associated  with  cavernous  respiration,  feeble  and  more  obscure, 
it  is  true,  than  before  the  effusion,  or  after  its  total  absorp- 
tion. There  is  usually  some  cavernous  voice  at  the  apex. 
The  percussion  sound  iB  absolutely  dull  from  the  base  upward 
to  the  seat  of  the  Eegophony ;  respiratory  sounds  are  absent 
or  faint,  or  as  if  distant.  There  is  a  total  absence  of  any 
kind  of  voice  for  the  most  part  at  the  very  base  of  the  lung. 
The  semiHliameter  of  the  chest  is  increased  ;  the  riljs  move 
little,  and  the  aspect  of  the  side  is  more  rounded  thiin  usual, 
and  the  interspaces  are  fuller,  Wlien  a^gophony  disappears, 
this  may  be  due  to  increase  as  well  as  decrease  of  the  eft'usion ; 
the  travelling  of  dulness  and  of  silence,  so  to  speak,  upwards 
marks  increase ;  the  travelling  down  of  these  signs,  and  their 
niitigation  or  reduction,  indicates  the  decrease  or  absorption 
of  the  liquid. 

^gophony  almost  invariably  takes  place  upon  the  side  of 
the  chest,  which  is  the  seat  of  eavitiea;  but  though  1  have  not 
seen  an  instance  of  it,  there  appears  no  reason  why  it  should 
not  be  heard  on  the  opposite  side,  where  no  cavity  exists^ 
and  yet  owe  its  presence  to  pulmonary  tubercle  disease. 
The  segophony  of  phthisis  is  more  frequently  found  in  the 
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tliird  stage  of  the  digease  than  in  any  other,  but  it  is  occa- 
sionally heard  in  the  first  and  in  the  second.  In  the  fourth 
stage,  though  effusion  is  present  in  a  very  large  proportion  of 
cases*  I  have  not  heard  legophony  in  any  one  instance^  the 
presence  of  air  in  the  pleura  counteracting  the  influence  of 
liquidj  quoad  s&gaphony*  I  have,  partly  on  these  grounds, 
preferred  describing  this  sign  in  connection  with  the  third 
stage  of  the  disease. 

The  raeehanism  of  oegophony  has  excited  much  attention, 
and  little  approach  to  nnaniniity  is  to  be  found  in  respect  of 
it  amongst  physicians.  It  appeai-s  to  me  to  be  unnecessary 
to  detail  the  various  views  of  anecultators  on  this  sign.  The 
explanation  which  I  have  to  offer  is  thii?,  and  I  believe  it  to 
be  at  once  consiflt^nt  with  the  laws  of  sound,  and  with  the 
pathological  conditions  under  which  it  is  found- 
In  the  first  place,  the  force  of  the  voice  when  it  has  reached 
the  bronchial  tubes  at  the  mid-chest,  is  unduly  augmented. 
The  diffusion  of  the  sonorous  imdulations  through  the  lung 
is  partially  prevented  by  the  solidification  always  pr^ent; 
the  bronchial  tul>es  are  more  freely  brought  into  vibration, 
and  thiA  adds  to  the  sound.  The  constricted  punchinello 
squeaking  character  is  imparted  by  the  compression,  partial 
it  is  true,  of  the  bronchial  tubes,  particularly  at  their  pos- 
terior and  membranous  part.  The  liquid  compresses  the 
tube,  narrows  its  calibre,  and  so  imparts  the  characteristic 
squejiking  sound.  The  compression  is,  however,  of  so  feeble 
a  character  that  the  unduty  strong  voice  is  sufficient  to  throw 
the  parts  into  undue  vibrations,  and  the  articulated  sounds 
are  propagated  in  a  trembling  manner. 

The  trembling  begun  in  the  bronchial  tubes  is  communi- 
cated to  the  solidified  lung  lying  loosely  immersed,  in  part 
at  least,  in  the  liquid.  The  trembling  is  continued,  favoured 
by  the  little  resistance  of  the  liquid,  throughout  the  middle 
of  the  lung  and  thence  to  the  lif|iud  itself,  and  lastly  to  the 
thoracic  walls.  There  is  just  that  amount  of  resistance  from 
the  liquid  to  recoil  the  lung  after  its  excnraion,  so  to  speak, 
under  the  force  of  the  voice.  The  voice  force  and  the  liquid 
compression  force  are  so  nearly  equal,  that  a  system  of 
vibrations  is  established*  Less  compression  upon  the  air 
tubes  and  lesfi  voice  would  not  suffice  to  freely  vibrate  the 
tubes  or  the  lungs,  and  more  compression  would  be  fatal  to 
vibration  of  these  parts.  This  may  be  imitated;  a  fle^xible 
tube  of  indinrubber  compressed  at  a  part  very  feebly  and  a 
leeble  voice  will  give  no  squeaking  sound;  a  little  more 
pres8iu*e  and  a  little  more  force  of  voice  will   impart   the 
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squeaking  characten  Preas  more  firmly,  ao  aa  nearly  to 
obliterate  the  tul>e,  and  the  squeaking  character  will  be  loat- 
So  we  find  in  respect  of  acgophonyj  a  little  liquid  developea 
the  sign,  and  a  great  deal  removes  it^ 

Reduced  toice  at  the  base, — In  a  very  large  proportion 
of  examples  of  phthisis  with  cavities  at  the  apex^  the  thoracic 
voice  at  the  base^  as  has  been  already  incidentally  stated,  is 
much  impaired.  This  holds  when  the  base  of  the  lung  m 
condensed  and  the  bronchial  communication  is  reduced* 
The  comparative  weakness  of  the  voice  of  the  diseased  ba^e 
la  well  made  out  l>y  using  the  differential  stethoscope  bi- 
laterally and  at  the  same  moment.  In  many  examples,  no 
voice  whatever  is  then  heard  on  the  diseased  aide.  There  ia 
no  doubt  that  the  reduction  of  the  voice  is  due  to  the  reduc- 
tion of  air-communication,  I  have  listened  for  the  sounds 
of  a  wateh  and  a  tuning  fork  proceeding  through  consolidated 
lung  out  of  the  body,  and  have  found  that  their  intensity 
was  increased  when  a  hole,  the  calibre  of  a  large  bronchus, 
was  made  through  it,  and  the  stethoscope  placed  over  the 
aperture.  The  difference  was  very  great  when  the  flexible 
or  differential  instrument  was  employed;  leas  so  when  the 
wooden  atethoscope  was  in  use. 

The  t^t^l  abolition  of  the  voice  at  the  base  in  the  third 
stage  of  phthLsis  is  uncommon.     It  is  found  in  those  rare 
examples  only  in  which  effusion  to  a  large  amoimt  has  taken 
place  in  the  pleura,     jEgophony  at  the  angle  of  the  scapula 
and  finger  diilness  on  percussiun  mark  these  caees. 


CHAP.  xxvm. 

THIRD  STAGE  —  eontinuecL 


Umnehiftl  S<>mids,  ^  CoiiBtrfctlve  Soundsw  —  Moi^t  utid  liquid  UrcinchinI 
^unds.  —  LaryngPiU  and  tftichcid  Sounds :  Tmcheal  Ticking  Rnd  kiyngijal 
Oon^triction  Soutid&  — PttcEumoaio  Or^|Fttat]on, 

Brokchial  sounds,  in  the  third  or  cavity  stag©  of  phthsis,  are 
ejEtremely  common.  They  are  for  the  most  part  the  result 
of  the  tubercular  diseage,  and  they  increase  with  the  progress 
of  the  e^tcavation.  They  frecpiently  contribute  to  mask  the 
proper  Bigim  of  cavities.  With  care,  however^  both  classes  of 
signs  may  be  discovered.     The  bronchial  soxmds  may  be  dry 
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"of  moist  The  dry  sounds  are  moat  common  floon  after  the 
commencement  of  the  third  8tage,  the  moist  at  the  advanced 
or  concluding  part.  Dry  bronchia!  soundi*  frequently  heeoiue 
developed,  and  replace  moist  ones,  when  a  cavity  m  becoming 
obsolete^  passive,  or  contracted. 

The  tubular  constrictive  sounds  of  the  primary  and  se- 
condary bronchi,  are  not  nneominouly  heard  in  the  third  or 
cavity  stage  of  phthisis-  They  ai-e  found  in  a  considerable  pro- 
portion of  cjises  at  the  upper  part  of  the  sternum,  aud  at  the 
eostal  cartilageH  of  the  two  upper  ribs;  but  the  interscapular 
regions  are  very  ofben  their  seat  alao.  The  sounds  may  be 
merely  tubular  or  brazen,  or  they  may  he  of  a  snoring 
sawing  character.  The  tubular  brazen  character  holds  more 
in  front  and  above,  and  the  snoring  character  behind  and 
below. 

These  sounds  may  proceed  from  both  sides  of  the  cho^t, 
but  ID  this  case  they  are  louder,  for  the  most  part,  upon  the 
cavity  aide  than  upon  the  other  when  only  one  side  is  the 
seat  of  excavation*  In  many  cASes  the  bronchial  sounds  are 
heard  exclusively  upon  the  diseased  side.  The  condition  of 
the  tubes  giving  out  the  sound  now  under  consideration  is 
one  of  hyperaeniia,  of  thickening  of  the  mucous  membrane, 
and  of  the  sub-mucous  tissue,  occasionally  conjoined  with  a 
slight  degree  of  spasm  of  the  circular  muscular  libree.  It 
is  most  important,  in  every  example  of  disease  presenting 
these  sounds,  to  avoid  a  hasty  conclusion  that  the  disease 
is  merely  bronchial.  In  every  case  careful  exploration  of 
the  huige  should  be  made ;  but  it  is  absolutely  necessaryj  if 
the  physiciao  would  avoid  placing  his  patient's  welfare  and 
his  own  character  in  jeopardy,  to  institute  a  naiTow  and 
anxious  search  for  pulmonary  mischief,  more  especially  when 
the  morbid  sounds  have  been  of  only  some  months'  duration, 
and  when  the  patient  is  suffering  from  febrile  action,  and 
from  general  deterioration  of  the  health.  I  have  kinjwn 
careful  examination  result  in  the  discovery  of  cavities  in 
numerous  cases  in  which  bronchitis  only  had  been  at  first 
suspected.  The  search  for  cavities  should  be  made  further 
from  the  median  line  of  the  body.  These  sounds,  in  some 
cases  of  cavity,  become  exceedingly  loud  Vielow  the  scapula, 
and  in  the  lower  dorsal  regions,  and  I  have  known  them  in 
some  examples  lead  to  grave  perplexity.  They  have  for  a  time 
succeeded  in  masking  all  true  and  decisive  cavernous  sound. 
Yet  careful  and  renewed  exploration  has  succeeded  in  proving 
that  hroucbial  disorder  was  not  the  only  morbid  condition  pre- 
sent, but  that  there  was  another — a  tubercular  cavity,  which  in 
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all  proImbUity  was  the  primary  came  of  the  bronchial  affec- 
tion* In  young  hysterical  females  these  eoiiiids  are  particu- 
larly liable  to  satisfy  the  medical  att-endant,  that  the  case  is 
only  one  of  bronchitis,  mid  to  lead  him  to  omit  that  renewed 
and  careful  exploration  that  alone  can  suffice  to  detect 
cavemouB  sounds,  and  to  prove  the  merely  secondary  cha- 
racter of  the  bronchial  atfeetion  with  Wm  loud  and  noisy 
accompaniments-  These  bronchial  sounds  thus  accompany- 
ing civvitics  are  always  associated  with  some  of  the  decisive 
signs  of  cavitieSj  such  be  cavernous  respiration  and  voice, 
dull  percussion,  &c.  i  but  it  is  to  be  remembered  that  in  some 
examples  of  cavities,  the  signs  are  but  faintly  developed^  and 
again,  that  bronchitis  may  occur  in  persons  who  have  natu- 
rally a  depressed  chest  and  dullish  percussion.  Jji  drmlitful 
cases  of  this  class,  every  reasonable  rawle  of  investigation, 
and  every  aid  in  exploration,  should  be  adopted.  1  have 
at  this  time  in  the  "Rose"  ward,  a  midd!e-age<l  female 
(Albert)  whose  cavity  signs  are  greatly  masked  by  dry  sonor- 
ous and  constrictive  tubular  sountlB.  Dull  percussion^  gi'eat 
deficiency  of  respiration,  and  superficial  waving  impulse  of 
the  heart  under  the  clavicle  of  the  right  side,  are  the  chief 
signs  which  lead  me  to  infer  a  cavity,  though  distinct  caver- 
nous respiration  cannot  be  made  out,  ignoring  noises  prevail 
over  the  whole  chest 

Moist  bronchial  sounds  are  developed  at  one  time  or 
another  in  every  example  of  phthisis  that  reaches  to  the 
cavity  or  third  stage.  In  many  cases  the  mucous  rale,  as  the 
chief  bronchial  moist  sound  has  been  called,  which  is  heard 
in  the  third  stage  of  pbthif^isj  is  simply  a  continuation  or  an 
exaggeration  of  the  humid  crackle  sign^  which  held  in  second 
stage,  and  more  rarely,  and  to  a  less  extent,  in  the  fimL 
The  liquid  bronchial  crepitation  and  bubbling  in  the  third 
stage  corresponds  with  the  humid  crackle  of  the  Bec<>nd.  It 
varies  more  in  si^e,  and  has  a  wider  range  than  the  humid 
crackle.  It  takeis  place  in  the  chief  broncbij  and  in  all  but  the 
terminal  tubes.  The  size  of  the  bubbles,  judging  aa  we  do 
from  the  properties  of  the  sound,  varies  very  considerably, 
but  they  appear  generally  to  be  of  the  dimensions  of  a  pea 
or  a  swan  shot*  In  quiet,  comparatively  silent  cavity  cases, 
the  number  of  explosions  is  small,  and  they  ta.ke  place  indi- 
vidually, and  one  after  another.  In  other  eases,  again,  the 
sound  indicates  the  simultaneous  explosion  of  very  many 
bubbles  in  tubes.  In  some  cases,  the  whole  inspiration 
peritxl,  and  the  expiration  period,  are  occupied  with  the 
sound  of  numerous  explosions  j  many  occurriDg  at  a  time. 
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In  some  old  cases  of  cavitiesj  the  entire  \mse  of  the  cavity 
luDg^  and  even  the  base  of  the  opposite  and  iion-ca\dty  lung, 
are  the  aeat  of  continuous  bronchial  liquid  sounds.  These 
liquid  flounde^  unlike  those  at  the  apex,  in  the  softening  or 
second  or  cavej-nuloua  stage,  do  not  ujsualfj  appear  to  be  very 
near  the  surface  of  the  chest,  or  as  bappensj  m  some  second 
atage  caaee,  aa  it  were,  immediately  under  the  integument. 

The^e  liquid  fiounds  in  the  third  atage  of  phthisis,  are 
beard  at  various  localities  in  respect  of  the  cavity.  When 
cavities  are  very  recent,  and  situated  at  the  apex,  these 
bronchial  sounds  are  often  heard  almost  exclusively  in  the 
immediate  neighbourhood  of  the  exeavatioo,  and  in  tha 
course  of  the  larger  bronchi,  as  they  proceed  towards  the 
median  line  of  the  body.  They  may  be  heard  over  the 
cavity  and  around  it.  At  the  posterior  part  of  the  chest, 
between  the  inner  edge  of  the  scapula  and  the  spine,  they 
are  common.  Liquid  bronchial  sounds  are  veiy  common  at 
the  base  in  advanced  cases  of  phthisis  in  the  third  stage. 
When  the  geueral  health  is  greatly  broken,  and  the  patient 
is  about  to  sink,  particularly  if  there  be  preaent  an  cede- 
matous  state  of  the  feet,  the  liquid  sounds  are  generally 
heard  at  lioth  bases,  even  though  a  cavity  may  be  present  on 
one  aide  of  the  cheat  only,  Aa  disease  advances,  and  the 
patient  is  about  to  die,  some  moderate  amount  of  liquid 
bronchial  sound  may  likewise  be  made  out  at  the  apeac  of 
the  side  which  had  hitherto  been  the  aeat  of  healthy  sounds 
only*  That  the  loud,  liquid  bronchial  sounds  may  for  a  con- 
siderable time  successfully  mask  a  cavity,  is  well  shown  by 
a  case  now  in  the  Richmond  ward.  A  man  (Bradley),  about 
thirty,  had  large  liqiiid  bronchial  sounds  only  at  first.  Now 
greatly  improved,  the  patient's  sounds  are  less  loud,  and 
cavernous  bruits  are  to  be  heard, 

A  fine  form  of  liquid  bronchial  sound,  smaller  than  that  I 
have  just  described,  is  liable  to  take  place  in  cases  of  ad- 
vanced cavities.  This  is  a  sound  of  bubble  explosion  larger 
than  the  fine  crepiUition  of  pneumonia.  The  suund  suggests 
the  ai2e  of  the  bubbles  to  be  about  that  of  small  shot.  This 
id  usually  spread  over  the  chest,  oc^^iirring  much  at  the  pos- 
terior aspect  of  the  base  of  the  thorax.  It  is  sometimes  eon- 
fined  to  the  cavity  side,  but  it  is  often  found  upon  the  side  free 
from  such  an  anatomical  condition.  It  occurs  for  the  most 
part  suddenly ,  and  is  nccompanied  with  acute  sufferiog  and 
symptoms  which  suggest  the  presence  of  inflammatory  action 
of  the  finer  tubes.  WTien  the  lung  has  been  long  condensed 
by  repeated  attacks  of  pneumonia ^  this  sound  is  heaid  in  those 


212 


BnoNCEiAL  mjTHjys. 


part^  which  are  yet  comparatively  free  from  oondensation* 
The  old  condensation  baa  obliterated  the  channels  which  are 
^sential  to  the  production  of  the  sound.  Thus  we  have  in 
some  cases  only  large  liquid  crepitation  in  the  old  diseased 
and  condensed  structure,  and  the  finer  soiinda  in  the  com- 
paratively unaltered  structure  of  the  lung. 

The  important  fact,  that  the  signs  of  bronchial  affections 
may  mask  those  of  pulmonary  consuniptionj  has  been  noticed 
by  different  physicians,  but  this  subject  has  received  wpecial 
attention  from  Dr.  Hughes  Bennett  of  Edinburgh,  in  his  book 
on  this  malady- 

Laijiigeal  and  tracheal  Bounds  are  of  very  common  occur- 
rence in  the  cavity  stage  of  phthisis.  They  are  worthy  of 
study  in  themselves,  and  on  account  of  their  bearing  in 
respect  of  the  original  malady  upon  which  they  depend 

A  common  tracheal  sound  is  a  clicking  or  ticking  noise, 
which  proceeds  from  the  tracbeaj  and  less  frequently  from  the 
larynx.  It  seems  to  proceed,  in  many  cases,  from  the  lower 
part  of  the  trachea^  just  where  it  divides.  The  soimd  ig 
remarkable  for  its  regularity  as  to  period.  It  keeps  time 
remarkably  well :  occurring  regularly  every  few  seconds.  It 
is  such  a  sound  ag  is  produced  by  the  explosion  of  a  bubble 
the  size  of  a  large  shot.  It  is  frequently  the  source  of  great 
annoyance  t-o  the  patient,  filling  his  ear  all  day  long,  and 
consUntly  calling  his  reluctant  attention  to  bis  malady* 
Thii  ticking  sound  is  beard  by  bystanders,  coming  through 
the  patient's  mouth,  and  conveyed  through  the  open  air.  A 
stethoscope  applied  over  the  trachea,  conveys  it  better  to 
the  ear.  This  sign  in  the  case  of  a  patient  suffering  from 
cough^  whose  health  is  deteriorating,  is  an  ominous  sound. 
In  a  very  large  proportion  of  cases  in  which  I  have  heard 
this  sound,  as  the  patient  for  the  first  time  has  detailed  hia 
history,  I  have  found  either  decided  softening  or  excavation^ 
the  latter  being  the  more  frequent  condition  of  the  two* 
This  laryngeal  and  tracheal  sound  is  analogous  to  the  com- 
mencing humid  crepitation  or  crackle  of  the  second  stage. 
It  proceeds  from  the  same  mechanical  cause,  viz.,  the  rupture 
of  a  bubble  about  the  si^e  of  a  swan  shot  or  a  pea,  the  liquor 
entering  into  its  composition,  judging  from  the  sound,  the 
sIoWTieas  of  ita  production,  and  the  gravity  of  its  note,  being 
rather  thick  or  tenacious. 

Laryngeal  constriction,  and,  eo  to  speak,  narrow  fissure 
blowing  sounds,  are  by  no  means  uncommon  in  the  tliird  stage 
of  phthisis,  In  one  out  of  about  fifty  of  good  sized  cavity 
eas^^  this  character  of  sound  is  heard*     The  air  is  drawn 
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ttrougli  the  kiynx  with  difficulty,  and  the  patient  eeemg 
iilwiiy«  more  or  leaa,  aB  if  about  to  be  suffocated,  Tbis  noisy 
coiiBtrictioQ  bretithing  sound  proceeda  from  partial  occlusion 
of  the  larynx,  dependent  upoii  inflammatury  changes  con* 
nected  with  the  disease  in  the  lung,  or  with  morbid  action 
set  up  in  the  larynx  by  the  same  constitutional  habit  which 
induced  the  pulmonary  mischief.  The  sound  is  heard  through 
the  air,  but  on  listening  to  the  cheflt,  so  strong  is  it  there, 
that  other  respiratory  Rounds,  normal  as  well  as  abnormal, 
are  more  or  less  marked.  The  blowing  of  caverns,  when 
gentle,  may  be  masked  by  this  sound,  especially  if  unac- 
companied by  moist  sounds.  Care,  however,  will  generally 
discover  some  cavernous  sound,  which  will  prove  decisive  of 
the  case.  It  is  very  important  to  avoid  mistaking  the  tubular 
laryngeal  sounds  which  are  caried  down  into  the  thorax,  for 
the  sounds  of  cavities,  and  it  is  of  equal  importance  to  avoid 
the  error  of  regarding  pulmonary  excavation  conjoined  with 
laryngeal  diaea«e,  m  laryngeal  disease  only.  The  blowing  of 
caverns  may  generally  be  made  out  and  distinguished  by 
the  presence  of  one  or  other  of  the  dry  or  moist  cavernous 
sounds,  Little  assistance  is  obtained  by  trying  the  voice  with 
the  view  of  producing  pectoriloquy,  for  the  voice  in  such 
cases  is  generally  extremely  weak,  whispering  or  hoarse,  and 
incapable  of  reaching  the  suspected  seat  of  cavity  with 
sufiSeient  force, 

The*fine  crepitation  of  pneumonia  which  we  have  already 
referred  to  as  liable  to  accompany  the  signs  of  phthisis  in  its 
first  and  second  stagea,  occurs  frequently  in  the  third  stage- 
In  very  few  examples  of  cavities  at  all  far  advanced,  has  this 
sign  failed  to  appear  at  one  time  or  another.  With  scarcely 
an  exception,  I  find  sucli  cases  as  are  here  referred  to,  and 
which  came  imder  my  care  in  the  wards  of  the  Hospital  for 
Consumption,  either  presenting  the  actual  sign,  or  that 
solidification  and  contraction  which  could  not  have  occurred 
without  its  having  been  present  at  some  antecedent  period. 
During  the  sojourn  of  the  patients  in  this  institution,  it  is 
extremely  common  for  them  to  suffer  from  what  baa  been 
called  intercurrent  pneumonia,  and  in  many  of  these  patients, 
the  fine  crepitation  of  the  disease  is  made  out  Many  come 
into  the  hospital  with  this  sign,  and  those  suffer  most  in  this 
way  who  have  been  neglected,  who  have  had  few  of  the 
comforts  of  life,  house  shelter,  or  the  wannth  of  suitable 
clothing.  The  season  of  the  year  in  which  this  sign  mani- 
fests itself  most  is  winter*  The  cold  of  tbis  seii^on  exercises 
a   very   marked   influence  on  its  frequency  and   severity, 
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During  la^t  winter  I  had  numerous  patients  witt  this  eign, 
but  during  the  preBent  summer  (1860),  though  a  very  tem- 
perate one,  I  have  seldom  heard  this  gouiid.  Thia  sign  may 
be  very  moderately  developed^  and  yet  inflainmatory  action 
may  be  extensive  and  seTere,  for  this  reason,  that  the  vesicular 
litructure  of  the  lung  m  very  frequently  to  a  large  extent 
obliterated  by  previous  infiammation,  and  by  congestion  and 
tubercular  deposit,  and  this  atructure  we  know  is  essential  to 
the  production  of  fine  crepifaition,  such  as  we  now  treat  of. 

The  seat  of  this  sign  is  often  around  the  site  of  the  cavity, 
Imt  when  thifi  iB  placed  in  the  ape-x,  the  crepitation  ia  little 
developed,  the  lung  structure  being  generally  thoroughly 
deHtroyed,  It  is  much  more  common  to  find  the  crepitation 
sound  in  the  lateral  regions,  and  in  the  inferior  dorsal  region* 
It  is  often  confined  to  one  eide,  but  when  the  cavity  is  large^ 
and  tubercular  deposit  is  being  e^tablifihed,  or  is  softening  in 
the  other  lungj  as  is  often  the  case,  then  the  sound  is  heard 
on  both  sides,  though  more  upon  the  cavity  side  than  upon 
the  other. 


CHAP,   XXIX, 
THiBD  STAGE  ^ — continued'* 


Pleura]  Tnembrane  Sounds.  —  Dry   mGmbmni^    Somida, — Soundi  <yf  TCngh 
MembniDfifl-^Sounds  of  hanli^nud  Membraues. — FTiedon  Sotttidu  of  Ciivitiee* 

pLEUHAt  membrane  sounds,  there  is  every  reaijoii  to  believe, 
are  developed  in  almost  every  example  of  phthisis  in  the  third 
or  cavity  etage.  It  is  probable,  however,  that  the  finer  one^ 
are  well  distuigiushed  more  frequently  in  the  first  and  second 
st^ages  than  in  the  third,  though  it  is  m  the  last  that  pleural 
friction  soimds  are  most  constantly  produced.  In  the  early 
part  of  the  disease,  the  abnormal  lung  sounds  are  by  no 
means  very  loud,  and  they  fail  to  mask  pleural  sounds,  faint 
though  they  be.  On  the  other  hand,  in  the  third  stage, 
there  ie  generally  so  much  c^ivernoua,  cavernulous,  and  liquid 
crepitation  bruits,  that  the  pleural  membrane  sounds  are 
masked  or  so  niised  up  with  other  sounds  that  it  is  difficult 
to  individualize  themp  Moreover,  in  the  third  stage,  these 
pletu-al  sounds  are  not  always  sought  for,  the  signs  proper  to 
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cavities,  and  to  other  more  important  conditions^  satisfying 
mogt  practitioners,  and  tndeetl  dt*priving  them  of  much  of 
their  praeticjil  iniportmiee*  The  pleural  membrane  sounds 
may  be  divided  into  three  classes  i  I,  those  proceeding  from 
dry  membranes;  2,  those  proceeding  from  moderately  rough- 
ened membranea ;  and^  3,  those  arismg  from  hardened  and 
roughened  niembranefl. 

The  fij^t-named  sounda  are  the  same  as  those  which  are 
oc?ca5ioEaUy  heard  in  the  earlier  stages  of  phthiais,  and  at  the 
very  beginning  of  idiopathic  pleurisy,  i.  e-  pleuri.sy  not  de- 
pendent upon  another  manifested  disease,  Thetie  sounds  are 
often  beard  whtm  the  patient,  having  a  cavity,  complains  *}f 
sharp  pains  in  his  sidej  and  when  his  breathing  is  voluntarily 
restrained  and  is  unusually  quicken ed.  With  these  signs  and 
symptoms,  the  patient  is  suffering  from  hyperaemia  of  the 
pleura,  or  the  commencement  of  inflammation,  Tlie  chief 
physical  condition  giving  rise  to  the  sound  is  an  abnormal 
dryness.  Tlie  pleura  costalis  and  the  pleura  pulmonaliB 
are  both  comparatively  dry*  The  lubricating  liquid  is  re- 
duced in  quantity,  and  it  U  more  tenacious  than  natural. 
Friction  is  thus  increased,  vibrations  suflSciently  rapid  and 
strong  to  induce  sound  are  produced.  The  sound  is  not 
loud,  sometimes  it  is  nearly  uniform  during  jm  iaspiration, 
but  it  is  generally  somewhat  interrupted.  ^Taen  the  ftound 
la  uniform,  it  appears  that  the  membranes  slide  continuously 
over  each  other;  but  when  it  is  interrupted,  the  movements 
are  interrupted  or  arrested,  as  a  finger  very  moderately 
moistened  is  passed  in  an  interrupted  manner  over  a  table, 
now  pacing  on  with  vibration,  and  now  being  arrested  hy 
resistance.  In  the  first  case,  the  lit|uid  is  less  reduced,  and 
lees  thickened  than  in  the  latter,  at  least  so  it  appears  to 
me-  That  friction  sound  may  be  prcduced  by  the  absence 
of  a  very  little  fluid,  a  simple  experiment  will  prove.  Wet 
the  forefinger  with  milk,  and  gently  pajBS  this  over  the  back 
of  the  concha  of  the  ear ;  no  sound  will  be  heard ;  let  the 
other  forefinger  free  from  liijuid,  deal  similarly  with  the 
other  ear,  and  friction  sound  will  be  at  once  produced,  and 
be  distinctly  heard.  Even  a  very  little  increase  of  the  thick- 
ness of  a  liquid  will  produce  friction  sound,  not  heard  when 
the  liqidd  in  thinner^  The  finger  freely  wetted  with  milk 
and  passed  over  the  ear,  when  the  milk  is  still  perfectly  thin, 
gives  no  soimd,  but  if  the  milk  be  allow^ed  to  thicken  and 
Ijecome  adhesive,  a  sound  will  then  be  audible.  It  is  ex- 
tremely probable  that  in  the  begmning  of  pleurisy,  or  in 
many  quasi-inflammatory  or  congested  states  of  the  pleura, 
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coinnum  in  phthisk,  a  like  thickening  of  the  serous  lubri- 
cating liuifl  takes  place,  and  gives  rise  to  abnormal  goimda, 
wliiuh  might  often  be  heard  were  they  sought  ft>r*  These 
friction  Bounds  last  generally  for  a  few  days  only*  I  believe 
they  go  and  come  when  the  secretion  alters,  which  it  is  very 
apt  to  do  in  advanced  cases  of  phthisis.  The  presence  of  such 
friction  sounds,  in  my  opinion,  is  far  from  indicating  the 
positive  presence  of  inflammation,  and  still  less  the  necessity 
of  employing  lowering  means,  quietude  and  confinement  to 
bed  for  a  few  days,  generally  sufficing  to  bring  them  to  a 
conclusion. 

The  sounds  which  proceed  from  soft,  roughening  of  the 
pleura  are  not  unfrequently  heard  in  the  third  stage  of 
phthisis.  They  are  louder  and  more  interrupted  than  those 
just  described*  They  resemble  the  sounds  caused  by  slowly 
ruliljing  two  pieces  of  coarse  cloth  together.  This  sign  is  heard 
moHt  freq\iently  in  the  lateral  regions  and  under  the  scapula, 
and  on  one  side  only.  It  has  been  heard  in  about  one  in  fifty 
of  my  cavity  cases  at  the  hospital.  It  is  heard  in  nearly 
every  example  of  pleurisy  terminating  in  empyema,  but 
departing,  it  is  true,  when  full  effusion  has  taken  place,  it 
ma}'  be  to  return  again  when  this  is  absorbed.  The  anato- 
mical condition  is  a  roughened  irregularly  flocculent  and 
opaque  chai-acter  of  the  pleura,  with  an  obscure  reddish  tint ; 
flakes  of  white  or  grej  soft  light  fibrinous  deposit,  or  of  pus, 
are  seen  upon  the  membrane.  The  seats  of  these  anatomical 
conditions  are  the  same  as  the  seats  of  the  sounds-  The 
sounds  which  proceed  from  these  anatomical  states  are 
always  precedetl  in  acute  cases,  for  a  very  short  time  only,  by 
those  of  the  first  class,  of  which  they  are  the  further  develop- 
ment. Such  sounds  in  general  last  some  days,  then  entirely 
disappear  either  for  ever  or  to  return  again  after  a  time. 
They  disappear  altogether  when  adhesion  takes  place  at 
once,  which  is  seldom,  this  being  usually  prevented  by 
serous  or  sero-purulent  liquid,  separating  the  two  opposed 
membranes.  The  sounds  retiu-n  when  effusion  having  taken 
place  and  having  prevented  adhesion,  the  separating  liquid 
is  absorbed  and  the  opposed  membranes  are  brought  into 
contact  once  more.  It  is  now  that  the  sounds  again  become 
audible-  When  they  are  heai*d  for  the  second  time,  it  is 
usually  only  for  a  very  few  days,  adha^ion  now  taking  place. 
This  form  of  pleural  friction  sound  is  sometimes  supposed  to 
exist  when  sonorous  rhoncbus  only  is  present  with  some 
vibration,  but  careful  listening  will  always  prevent  this  error. 
These  sounds  are  often    mixed   together,   and  it  ia  very 
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common  for  the  friction  Bounds  and  sonoroiia  rhoncbus  to  be 
conjoined  with  moiwt  crepitation,  large  and  mimW.  I  have 
found  theae  lond  friction  sounds  to  be  cyntinuoufi  during  the 
whole  respiratory  period,  acknowletlging  no  complete  inter^ 
mption,  but  owning  to  a  remission  more  or  less  slight  durijig 
the  latter  part  of  expiration  and  the  period  between  the 
end  of  expiration  and  the  beginning  of  inspiration,  Tbifl 
form  of  sound  m  of  more  diagnostic  and  therapeutic  import 
than  the  prc^ceding.  Wtien  established,  it  indicates  eitht;r 
the  advent  of  acute  severe  pleuriBy,  or  which  is  not  of  less 
interest,  the  eul>sidence  of  the  disease  and  the  absorption  of 
the  liquid  of  empyema.  The  increase  of  didness  and  acute 
and  sudden  symptoms  hold  at  the  first  epoch ;  the  depression 
of  the  line  of  dulness  on  percussion,  the  re-eetabliehment  of 
respiration,  the  reduction  of  the  dimensions  of  the  side,  Ac, 
indicate  the  latter  condition* 

The  third  kind  of  pleural  membrane  friction  soimd  is  loud 
and  coarse,  and  reaerablea  that  produced  by  rubbing  the 
finger  over  dry  coarse  leather-  It  is  seldom  heard  in  phthisis. 
1  have  met  with  it  not  more  than  twice  in  this  liisease^  It 
occurs  when  the  roughened  pleura,  rendered  so  by  the  pre- 
sence of  irregular  masses  of  hardened  fibrin,  has  assumed  a 
cartilaginoua  consistancej  and  has  remained  free  from  com- 
plete adhesion-  It  has  been  heard  by  me  only  at  the  pos- 
terior and  lower  parts  of  the  che-at,  where  the  lung  has  the 
greatest  motion*  This  sound  is  heard  both  diu-ing  inspiration 
and  expiration*  It  is  alw^ays  accompanied  by  undue  fremitus 
of  the  walls  of  the  chest. 

Pui^ONART-cosTAi.  FRICTION  SOUNDS. — Besides  these  strictly 
pleural  soundsj  it  is  desirable  to  mention  that  friction  sounds j 
in  which  the  pleura  are  in  some  measure  involved,  are  in- 
dueeii  by  the  lung  structure  itself-  The  lung  has  lost  it« 
lightness  and  softness,  it  presents  numerous  rounded  pro- 
jecting tubercles  on  itB  pleural  siu^ace,  or  it  is  a  bard, 
thickened  irregular  cavity-wall  mass.  This  lung,  covered 
with  pleura,  rubs  against  the  pi  euro -costal  is  and  the  ribs, 
and  a  loudish  friction  somid  is  iuduced.  At  the  upper  part 
of  tlie  thorax,  this  friction  sound  is  seldom  heard,  for  the 
reiison  that  the  motion  there  is  moderate  and  ecjon  admits  of 
adhesion  taking  place.  It  is  at  the  lower  and  posterior  parte 
of  the  chejfft  that  this  form  of  sound,  like  the  last,  is  generally 
heard.  These  pulmonary-costal  friction  sounds  are  often 
ultimately  conjoined  with  soft  friction  soimds  of  fresh  exuda- 
tion, for  inflammation  of  the  pleura  is  ever  disposetl  to  set 
in^  and  cause  exudation.     By  means  of  adhesions,  they  often 
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become    lost  after  bairmg  been  developed  some  days    or 
weeks, 

FEiCTlOTr  SOUNDS  OF  CAVITIES*  —  Boiinds  of  crefikiij^  and 
coarse  crura  pi  ing  are  commonlj  beard  to  proceed  from  the 
friction  upon  themaelve^  of  the  variou^s  parts  of  a  cavity 
maaa.  Duriiig  the  inflation  of  the  cavity  and  the  expiilaion 
of  air  from  it>  the  cavity  walls  are  moved  upon  thenigelves> 
and  they  emit  the  coarse  Bounds  alluded  to.  I  hear  such 
gounds  constantly  in  my  cavity  patients  at  the  hospital.  The 
favourite  seat  of  them,  as  might  he  expected,  is  the  sub- 
clavicular region,  but  I  have  often  heard  them  above  the 
clavicle*  The  noises  for  it  k  a  loud  coante  sound,  is  like  the 
sound  of  leather  bent  backwards  and  forwards  upon  itael£ 
It  has  sometimes  partaken  much  of  the  character  of  wood 
creaking. 


CHAP.  XXX. 


nrmii  stage — continuefL 

Reduced  i^epuiLtiaii  &oundj  jit  Ea^e;  —  ALolitioD  of  reBplr^tioii  8ouii4i  it 
BiisG,  -^  Puerile  R^spimtion*  —  Incrcased  Respiration  of  Baj»e.  —  Exceoim 
Loudneae  at  Bm^e, 

Eeddctton  of  respiratiok  at  the  base  of  tee  catitt  Lima. — 
This  sign  baa  been  made  out  in  about  one  half  of  the  examples 
of  phthisis  in  the  third  stage  which  have  come  under  my  care. 
The  respiratory  Bound  is  leas  full  and  less  fine  than  natural. 
It  is  often  conjoined  with  an  occ<isional  sibilus  or  sonorous 
rhoncbus.  The  voice  is  usually  reduced,  occasionally  it  is 
louder  than  natural,  and  acconipaoied  with  more  than  the 
usual  fremitin?.  The  respiratory  sounds  are  not  remote. 
The  difference  between  the  full  respiration  of  the  healthy 
base,  and  the  defective  respiration  of  the  unhealthy  one,  is 
made  out  pretty  distinctly  with  the  wooden  stethoscope,  but 
it  is  with  the  differential  instrument  only  that  the  deficiency 
is  rendered  a  very  striking  sign.  When  the  two  limbs  of  the 
instrument  are  placed  respectively  on  the  two  bases  in  such 
eases,  it  is  usual  to  have  a  full  sound  perceived  through  the 
ear  connected  mth  the  healthy  part,  and  total  sensorial  silence 
in  the  ear  connected  with  the  unhealthy  part. 

This  deficiency  of  reepiration  sound  of  the  base  of  the  lung 
is  due  to  the  presence,  in  some  rare  caaea^  of  simple  hepati- 
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s^tion,  the  rmuit  of  inflammation  proiroked  hj  the  c^ofitani 
irritation  of  a  cavity  above ;  in  others,  and  thcise  are  more 
commoiij  it  is  due  Ijo  a  conjoint  atate  of  hepatization,  crude 
ttil>ercle«j  more  or  lesa  ntinierom,  and  more  or  lees  advanced, 
and  to  very  considerable  congestion,  and  sanguineous  and 
seroufl  infiltration.  This  reduction  of  respiration  in  the  third 
stage  of  phthii^is  h  a  progressive  sign.  Once  commenced,  it 
remaiBB,  or  more  or  less  rapidly  increases  until  uotliing  is  heard 
except  a  very  little  coarse  bronchial  respiration  sound,  or  an 
occasional  sibihis  or  sonorous  rhonchua.  Its  course  is  slow, 
and  unattended  for  the  most  part  with  that  sudden  de- 
velopment and  almost  as  sudden  declension  observed  in 
respect  of  the  abolition  or  reduction  of  respiration  due  to 
empyema*  The  gradual  development  also  greatly  differs 
from  the  inHtantaneous  abolition  of  ordinary  respiration 
sounds,  in  some  examples  of  pneumothoras,  attendant  upon 
phthisis. 

The  ABOLmoN  of  respiiutiok  sotJNDSL— The  total  abolition 
of  respiration  sounds  at  some  parts,  and  occasionally  over 
almost  the  whole  of  one  side  of  the  chest,  t<Tkes  place  when 
c45pioUB  effusion  is  poured  into  the  cavity  of  the  pleura.  This 
effiision  depending  upon  inflammation  occasionally  takes 
place  in  the  third  or  cavity  stage  of  phthisis,  as  a  direct 
consequence  of  that  disease,  and  it  is  more  commonly  ob- 
served in  this  stage  than  in  either  of  the  two  preceding  ones* 
ThealHilition  of  respiration  also  is  due,  in  a  very  few  examples 
of  phthisis  at  this  period,  to  serous  effusion  depending 
upon  an  anaemic  Bt^t^^  or  a  dropsy-forming  condition  of  the 
bloodj  often  dependent  upon  co-existent  disease  of  the  kidney 
and  albuminuria,  now  and  then  combined  with  tubercle  in 
that  organ«  It  is  also  by  no  means  unfrequently  due  to  a 
veiy  different  condition^  \i^,  the  interposition  of  atmo- 
spheric air  between  the  lungs  and  the  thoracic  walls  causing 
collapse  and  compression  of  the  lung.  But  this  condition  of 
air  in  the  cavity  of  the  pleura  depending  upon  perforation  I 
have  decided  t<J  treat  as  constituting  a  later  and  concluding 
stage  of  phthisis- 

Another  cause  of  the  abolition  of  respiration  sounds  in  the 
third  stage  of  phthisic  is  occi^sionally  found  in  the  enhirged 
and  fatty  degenerated  liver  which  occasionally  accompanies 
pulmonary  tul>erculosis.  The  liver  occasional ly>  too,  presents 
the  lardaceous  character.  Total  abolition  in  consequence  of 
the  enlarged  liver  is  found  to  exist  on  the  right  side  of  the 
chest  only.  No  reapirat-ory  or  vocal  sound  what-ever  is  heard 
in  fiome  caaea  below  the  level  of  the  nipple.     The  lung  is 
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pushed  up  Ijeyoud  that  level,  and  its  place  is  occupieil  by 
the  encroachmg  liver.  During  the  last  five  years  I  have 
noted  thia  state  of  things,  or  an  approach  to  it,  in  some  half 
dozen  post-mortem  examinationB  made  at  the  Hospital  for 
Consumption.  A  man  named  John  C«rr  died  in  the  hospital 
in  1856  uuder  Dn  Cotton^  The  apices  of  both  lungs  were 
excavated.  The  liver  weighed  12  Jibs.  A  soldier  numed 
John  jMann,  also  under  the  cure  of  Dr.  Cotton,  died  in  1857, 
and  presented  a  very  large  encroaching  liven  It  weighed 
lUhsJoz.  Both  the  lunga  at  their  apices  were  excavated. 
8ueh  cases  are  generally  associated  with  jaundice,  and  the 
liver  is  felt  large  in  the  abdomen. 

The  abolition  of  respiration  sounds  due  to  the  sero- 
purulent  liquid  of  empyema,  liegins  at  the  bottom  of  the 
che«t,  and  slowly  and  gradually  proceeds  upwards,  L  e. 
when  the  patient  occupies  the  erect  posture*  It  is  common 
for  it  to  reach  to  the  angle  of  the  scapula  or  a  little  above 
it,  and  to  stop  there.  It  sometimes  rises  higher,  and  I  have 
in  several  examples,  perhaps  half  a  dozen,  found  this  aljolition 
as  high  as  the  level  of  the  second  rib  in  front*  The  abolition 
ascends  gradually  and  equally,  perhaps  half  or  a  whole  inch, 
or  even  more  in  the  twenty-four  hours.  It  is  accompanied 
with  very  considerable  dyspnoea,  sometimes  very  great 
dyspncBa,  and  occasionally  with  only  moderate  distress,  the 
dyspncea  in  general  being  in  proportion  to  the  extent  and 
rapidity  of  accession  of  the  abolition  of  respiration  sounds, 
I  have  seen  much  distress  from  little  effusiou,  and  in  a  few 
casea  I  have  heard  the  patient  say,  that  his  breathing  was 
easy  when  one  side  of  the  chest  has  presented  no  respiration 
sound,  except  above  the  second  rib.  The  suddenness  or 
slowness  of  the  effusion,  and  the  healthy  or  unhealthy  state 
of  the  opposite  lung,  have  explained  these  anomalies. 

The  abolition  of  respiration  soimd  in  the  case  of  the 
empyema  of  phthisis  in  the  third  stage  ia  confined  to  one 
Bide :  at  least  I  have  always  found  it  so. 

The  percussion  under  these  circumstances  is  absolutely 
dull.  The  voice  at  the  clavicle  is  usiuilly  loud  or  cavernous; 
at  the  base  it  is  absent*  Tf^Tien  the  efiPusion  has  reached  the 
angle  of  the  scapula  the  voice  becomes  aegophonic,  a  character 
whose  singular  propertieii  and  mechanism  I  have  already 
described.  WTien  the  abolition  of  respiratory  sound  ascends 
to  the  spine  of  the  scapula,  segophony  is  lost 

The  dimensions  of  the  chest  increase :  the  aerai-diameter 
inerejises,  and  the  excess  may  reach  from  one  to  two  inches. 
The  uitercoatal  spaces  bulge  in  an  undue  maimer*     The  side 
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remains  little  affected  in  shape  and  movenient  at  different 
periods  or  stages  of  the  respiratory  acts.  WTien  the  patieut 
at  an  early  pericKi  of  the  abolition  of  sound  is  placed  upon 
Ms  abdomen,  some  sound  is  occasionally  heard  posteriorly, 
the  liquid  fallmg  to  the  anterior  and  now  lower  part  of  the 
cheat. 

After  a  time  abolition  of  sound  from  empyema  is  marked 
by  remarkable  changes.  The  line  of  absolute  dulue&s  falla, 
segophony  returns^  and  as  absorption  of  the  liquid  proceedii 
finally  disappears. 

In  a  remarkable  example  of  the  abolition  of  respiration 
due  to  empyema  and  connected  with  pulmonary  tuberculosis 
(Bird),  I  believe,  in  the  third  stage,  a  fistulous  opening 
existed  at  the  right  subclavicular  region  near  the  sternum, 
which  evacuated  much  fetid  pus  and  respiratory  air.  The 
patient  aleo  expectorated  much  of  the  same  liquid.     Humid 

I  crepitation  had  been  observed  some  time,  and  latterly  liquid 
cavernulous  sounds  became  audible  under  the  right  clavicle 
at  its  humeral  extremity.  Absolute  dulness  prevailed  from 
the  base  close  up  to  the  clavicle-  This  patient  died.  I  have 
in  other  examples  of  phthisis  found  fistulous  openings  dis- 

refafu^ging  pus  from  the  pleural  cavity,  but  thej  have  been 
under  the  fifth  rib. 

The  abolition  of  sound  due  to  serous  effusion  is  blow  in  its 
development.  It  is  usually  very  partial,  and  confined  to  the 
very  base  of  the  chest.  It  is  commonly  foimd  on  both  sides 
of  the  thorax.  It  seldom  rises  high-  There  may  be 
bronchophony,  but  segophony  is  seldom  heard,  if  I  may 
decide  by  my  own  expc^rience.  The  coimtcnauce  and  white 
colour  of  the  skin,  the  Q?dematous  feet^t^c,  usually  point  <nit 
the  true  nature  of  this  fann  of  abolition  of  respiration  soundn. 

PUEKILE   OH  AUGMENTED    RESriRATION    OF   THE   LCTNG    ON    TUB 

HEALTir?  HDE  OF  THE  CAVITY  LUNG,  — ^  This  is  a  very  common 
occurrence.  It  is  mo^t  observed  at  the  upper  parts  of  the 
side.  It  serves  by  contrast  to  mark  well  the  deficiency  of  the 
Opposite  side.  In  such  cases  the  expiration  is  usually  some- 
what prolonged, 

IncBEABE  of  RESnnATIOK  AT  BASE  OF  DISEASED  LUNa  —  ThlS 

condition  I  have  not  unfrequently  noted  in  t^vity  cases.  The 
loudness  and  fulness  have  been  such  as  to  eclipse  the  healthy 
sounds  of  the  healthy  base,  when  I  have  employed  the 
differential  stethoscope.  In  suuh  cases  the  base  is  compen- 
,  fiating  by  excessive  action  for  the  deficiency  of  its  apex. 

Excessive  loudness,  too,  of  the  respiration  sounds  of  the  base 
of  the  unhealthy  lung  is  occaaionally  established,  and  after 
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the  inaaner  noticed  above  eclipses  the  weaker  sound  of  the 
healthy  base.  This  loudnetis  depends  upon  the  resisted 
respLratioo  due  to  the  presence  of  crude  tubercla  It  is 
analogous  to  the  harsh  and  loud  rcj^piration  sounds  of  the 
firet  stage  of  the  diseafle-.  The  circles  express  these  aeoiiHtic 
residts*  The  black  circle  denotes  sound  he-ard,  the  dotted 
circle  ftensorial  silence. 


Udhetlthy  itdv. 


Bmiihj  *\^ 


CHAP.  XXXL 

TiniiD  sTAOE — continued. 


AiLBcuLtution  of  Heart  and  gn^ni  Vcsae\&, — Loudui^sa  and  NoampsB  of  Sounds 
at  uppf^r  latit!i^pfl<?iH*.  —  Arteridl  Bloiriug  from  FreaHurt.*i  in^awiiec'd  by 
reHpiratory  ActB* — Artcffiai  Murmurs  from  iutrlnaie  Disease.— AdTentitipUfi 
HeMft  SouudB :  pure  and  mixtML— Vi^nouA  Murmur. 

The  auscultation  of  the  heart  and  great  vessels,  in  the  third 
itage  of  phtliisis,  i*^  very  important,  and  reveals  in  a  very  large 
number  of  cases  almorraal  signs  very  UBefid  in  the  diai^nosis 
of  this  disease.  Even  when  these  signs  ai'e  of  little  value  in 
a  ciiagaostic  point  of  viewj  or  are  superfluous,  from  the  deci- 
sive character  of  otlier  signs,  it  is  very  important  to  note 
them  J  for  such  anomalieSj  as  they  reaflj  are,  prove  highly- 
interesting,  and  present  points  for  study  which  may  afford  a 
reflect-ed  light  upon  the  pathology  of  these  parts  and  of  various 
diseases.  To  omit  the  remarkable  alterations  in  the  locale* 
impulse  and  sounds  of  the  heart,  and  the  arterial  and  venous 
sounds  which  are  sometimes  established,  would  be  to  write 
the  signs  of  phthisis  in  an  exceediogly  imperfect  manner; 
and  for  the  physician  to  pass  them  over  im noticed  and  nn- 
thought  of,  would  argue  a  style  of  treatment  furnishing  little 
accurate  information. 

Although  the  auscultatory  signs  of  the  heart,  &c.,  compared 
with  percussion,  &c,^  are  less  valuable^  I  prefer  treating  of 
them  in  this  place,  because  I  shall  thus  be  enabled  to  con- 
clude the  subject  of  auscultation  la  this  stage ;  and  by  so 
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doing  I  am  enabled  to  keep  together  all  the  auscultatioD  signs 
of  the  period,  an  arrangement  which  will  be  convenient  for 
reference  to  this  brancli  of  in(|uiry* 

One  of  the  most  remarkable  signs  connected  with  the 
lieart  s  sounds,  in  the  third  stage  of  phthisis,  is  a  striking 
loudoeas  and  nearness  to  the  ear,  nnder  the  clavicle.  The 
hearf  g  sounds  reach  the  exur,  a^  if  that  organ  lay,  which  in 
many  cases  it  really  does,  under  the  second  intercostal  space 
and  the  second  rib,  and  as  if  the  whole,  or  nearly  the  whole, 
lung  structure  which  formerly  and  in  health  covered  it  were 
destroyed  and  ohliterateti*  The  point  of  greatest  loudness  is 
changed ;  the  greatest  intensity  is  translated ;  the  loudness 
is  greater  at  the  second  interspace  than  it  is  at  the  fifth. 
When  the  cavity  is  situated  on  the  left  side,  this  sign  is  most 
developed ;  when  the  cavity  is  situated  on  the  right  side,  the 
sounds  of  the  heart  are  still  greatly  augmented,  but  the  in- 
crease is  less  than  when  the  disease  is  upon  the  left  side.  I 
have  often  found  the  sounds  of  the  heart  upon  the  right  side 
at  the  second  interspace  more  loud  than  at  the  fifth  inter- 
space  on  the  left  side,  and  imder  the  nipple:  this  occurs 
invariably  when,  by  reason  of  contracting  adhesions,  the  heart, 
m  is  often  the  case,  is  drawn  upwards  and  to  the  right.  So 
decidedly  are  the  sounds  of  the  heart  louder  at  the  second 
and  third  interspaces,  the  cavity  being  on  the  left  side,  than 
at  the  fifth  interspace,  the  point  of  greatest  normal  intensity, 
that  when  the  tw^o  limbs  of  the  dififerential  stethoscope  are 
placed  upon  these  points  respectively,  the  soimds  are  heard  at 
the  first-named  places  only,  and  not  at  all  at  the  point  of 
normal  greatest  intensity.  The  acoustic  circles  will  serve  to 
illustrate  these  facts.  The  black  represents  sound,  the  blank 
silence. 


Sac^miJ  Lnteti]iac#. 


Flltb  tnteripACf, 


The  abnormally-heightened  intensity  of  heart-sounds  at  the 
parts  indicated,  due  to  the  presence  of  a  cavity,  is  in  character 
somewhat  different  from  the  increased  loudness  of  solidifica- 
tion,whether  that  be  of  hepatization,  tubercle,  or  cancer.  The 
loudness  of  cavity  has  a  character  of  nearness  and  directness; 
the  loudness  of  f^olidifi cation  has  a  character  of  comparative 
distance^  and  of  transmission  through  a  solid  conductor  that 
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also  intervenes.  The  loudness  of  aolidificiition  is  not  saso- 
ciated  with  a  cardiac  impulse  that  may  be  seen  and  felt; 
ivliile  the  loudness  of  a  cavity  is  almost  constantly  aseociated 
with  an  impulse  that  may  he  felt  and  seen  at  the  second  or 
third  interspaeesj  or  at  both.  The  heart  is  felt  beating  im- 
mediately  under  the  fingera ;  the  impulse  is  very  great  in  some 
cases  of  large  cavity,  and  the  integuments  may  be  seen  to 
swell  and  fall  with  every  beat  of  the  pulse  at  the  wrist  A 
waving  of  the  integuments  may  be  observed  in  many  cases, 
and  this  is  synchronous  with  the  systole  and  diastole  of  the 
heart.  The  auricles  are  beating  immediately  under  the  in- 
teguments. In  such  examples  of  loudness^  due  to  cavity^ 
depression  of  the  upper  ribs,  retraction  of  the  interspaces, 
and  flattening  of  the  upper  front  of  the  thorax  upon  one  side, 
ai-e  usually  present     A  sense  of  fluctuation  holds. 

The  explanation  of  the  loudness  of  the  heart's  sounds  is 
sufficiently  obvious,  Tlie  phenomenon  is  due  to  two  causes, 
viz*5  firstj  the  increased  proximity  of  the  sounding  body^  the 
heart,  to  the  ear,  by  the  destruction  of  the  Inng,  which  in 
health  intervenes ;  and,  second,  the  increased  activity  of  the 
heart  under  the  local  excitement  and  the  general  systemic 
irritation.  The  first-named  cause  is  the  chief  aoiu-ce  of  this 
sign.  The  second  is  very  subsidiary,  and  indeed,  in  some 
cases,  when  the  loudness  has  been  extreme,  has  been  alto- 
gether absent  When  the  heart  is  very  placid,  the  loudness 
of  which  we  speak  may  be  very  great  notwithstanding, 

AllTERlAL      BLOWIKO      SOUNDS      FHOM     rBESSTJRE<  —  Arterial 

sounds  of  a  blowing  character,  usually  called  murmurs,  are 
very  common  in  the  third  stage  of  phthisia ;  and  though  of 
little  value  in  a  diagnostic  point  of  view,  quoad  phthisis,  are 
yet  deserving  of  every  attention.  It  will  seldom  happen  iu 
the  tldrd  stage  of  phthisis  that  the  other  signs  of  ttiis  state 
will  be  so  few  and  so  feeble  in  their  testimony,  that  aid  in 
respect  of  diagnosis  on  the  part  of  arterial  murmurs  or  blowing 
sounds  can  avail  much ;  yet  a  knowledge  of  them  in  this  state 
wiU  enlarge  our  information  of  the  history  of  the  sounds  of 
the  great  vessels,  and  of  the  influence  of  phthisis  in  respect 
of  them.  A  knowledge  that  these  murmurs  are  commonly 
produced  by  the  excavated  lung  and  the  descending  thoracic 
wiUls  may  prevent  the  erroneous  conclusion  of  these  arterial 
or  cardiac  diseases  being  present  when  none  really  exists* 

The  number  of  cases  of  phthisis  in  the  third  stage,  in  which 
I  have  beard  arterial  murmur  or  blowings  is  very  consider- 
al)le.  The  proportion  of  examples  of  this  blowing  will  depend 
much  upon  the  class  of  cases  which  is  submitted  to  numerical 
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examination.  If  we  taie  examples  of  phthisis  wliich  have 
attained  to  the  third  stage  after  a  very  short  period,  in  which 
the  cavities  are  email  and  the  surrounding  puimonary  tissue 
18  floffc  and  cedematous,  and  are  situated  upon  the  right  side, 
we  shall  have  a  very  small  percentage  of  instances  of  arterial 
murmur  or  blowing-  If,  on  the  other  handj  we  take  examples 
of  old  phthisis,  which  have  attained  to  the  third  stage  slowly, 
or,  still  better,  if  we  take  cases  on  the  left  side  of  the  chest, 
marked  by  thin  hard  walls  and  in-drawn  ribs  and  intercostal 
spaces,  we  shall  have  the  percentage  of  examples  very  con- 
siderable. In  the  first  class  of  cases  we  may  not  have  above 
1  per  cent.,  while  in  the  latter  we  shall  have  as  high  a  per- 
centage as  20;  i*  e.  twenty  examples  of  blowing,  well  marked^ 
out  of  100  examples  of  phthisis,  in  the  stage  and  with  the 
conditions  above  denotedp 

At  the  present  time  (January  24th,  1861)  I  have  a  very 
fine  example  of  this  sign  in  the  hospital.  James  Stoekbridge, 
aet-  34j  servant,  Paget  "^'ard,  is  greatly  exhausted,  conse- 
quent upon  excavation  of  both  lungs,  A  loud  systolic  murmur 
]s  beard  at  the  second  left  interspace.  As  the  ribs  fall  in 
expiration,  the  sound  becomes  louder.  To  each  expiration 
two  or  three  short  mahing  sounds  are  beard  in  Huccession. 
The  patient  is  very  pallid  and  anaemic, 

Arterial  blowing  sound  is  much  affected  by  the  side  upon 
which  excavation  has  taken  place*  For  one  instance  of 
arterial  blowing  with  which  I  have  met  on  the  right  side,  I 
have  found  about  ten  on  the  left. 

The  area  of  arterial  blowing  dependent  upon  tubercular 
cavities,  is  well  defined*  It  seldom  or  never  descends  below 
the  level  of  the  upper  border  of  the  third  rib.  When  on  the 
lei\  side,  it  extends  from  the  left  border  of  the  sternum  at 
this  level,  an  inch  or  more  outwards,  rapidly  becoming  weaker  i 
it  usually  embraces  the  whole  of  the  first  and  second  Lnter- 
spaces  irom  the  sternum,  for  the  space  of  an  inch  externally, 
hi.  not  a  few  examples,  the  soimd  is  heard  to  rise  an  inch  in 
the  neck,  in  the  course  of  the  carotid  artery.  In  some  few 
examples  I  have  traced  it  along  the  whole  course  of  the 
superior  and  inferior  borders  of  the  clavicle.  In  some  cases 
the  blowing  is  heard  exclusively  at  the  second  interspace;  in 
others,  again,  exclusively  at  the  first  interspace.  When  the 
blowing  is  situated  at  the  clavicle,  and  in  the  neck,  it  fre- 
quently assumes  a  harsh  character.  The  blowing  at  the  first 
and  second  interspaces,  particularly  the  latter,  is  more  gentle, 
breezy,  easily  overlooked,  and  often  requiring  great  attention 
to  discover  it,     I  have  once  or  twice  beard  a  sound  of  this 


226 


AUSCTJLTAT10H   OF  HEAET,  ETC. 


character  along  the  spine,  between  the  Bcapulse,  as  if  proceeding 
from  the  thoracic  aorta.  It  has  been  aiiaoeiated  with  blowing 
at  the  hrst  left  interapace. 

When  blowing  occurs  on  the  right  side  of  the  chest,  from 
the  presence  of  a  cavity,  the  sound  is  beard  at  the  sternal 
extremity  of  the  fir^t  interspace.  I  have  in  a  few  e:xamples 
beard  a  blowing  arterial  sound  along  the  clavicle  both  atK)ve 
and  below. 

These  blowing  sounds  are  systf^lic  \  there  is  a  portion  of  the 
souud  to  correspond  with  every  contraction  of  the  ventricles 
of  the  heait* 

The  arterial  blowing  of  the  cavity  stage  of  phthisis  ia  much 
influenced  by  t!ie  respiratory  acts*  In  some  few  examples, 
the  sound  ia  continuous  and  imiform  during  the  whole  respira^ 
toiy  period,  but  in  most  examples  it  varies  in  intensity  with 
the  different  stages  of  respiration,  and  iu  not  a  few  I  have 
found  it  intermit  at  one  part  of  the  respiratory  function- 
When  the  sound  has  not  beea  continuous  and  equal,  it  has 
generally  risen  in  intensity  with  the  act  of  expiration^  reachmg 
its  climax  at  the  very  end  of  this  period,  aod  dm-ing  the 
short  pause  between  the  end  of  expimtion  and  the  beginning 
of  inspimtion.  In  a  few  examples  I  have  noted  that  the 
blowing  has  become  stronger  when  a  forced  inspiration  has 
been  made,  and  the  chest  baa  remained  immovable  for  a  few 
instants.  In  this  way  I  have  been  enabled  to  render  arterial 
blowing  audible,  when  nnder  other  circumstances  it  could 
not  be  heard-  I  have  met  with  comparatively  few  examples 
of  arterial  blowing  in  which  the  soimd  has  been  confined  to 
the  period  of  inspiration,  or  in  which  this  part  of  the  respira- 
tory act  haa  Intensified  the  sound* 

Increased  action  of  the  heart  produced  by  exercise,  or  by 
other  temporary  excitement,  will  often  succeed  in  in  ten- 
si  fjiug  these  arterial  sounds-  A  sound  which  has  not  been 
appreciable  after  a  patient  has  eat  some  time,  is  sometimea 
restored  by  causing  him  to  walk  quickly  through  the  room. 
I  have  not  unfrequently  found  that  an  arterial  blowing  which 
hatl  heen  distinctly  heard  on  first  examiuing  a  patient  when 
he  has  just  come  in  and  been  somewhat  agitated,  has,  after  a 
time,  when  I  have  wished  to  hear  it  again,  been  altogether 
inaudible.  This  occurrence  has  sometimes  caused  me  some 
embarra.^merjt.  At  first  I  used  to  doubt  the  accuracy  of  my 
first  observation,  but  I  soon  learned  not  to  attach  much  weight 
to  the  disappearance,  so  to  speak,  of  the  sound  during  periods 
of  quietude.  I  have  sometimes  been  somewhat  rather  awk- 
wardly placed  when  having  heard  a  distinct  arterial  blowing, 
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I  have  reqiiested  another  physician  to  examine  the  patient, 
and  when  the  auscuIUtorj  having  taken  a  period  of  qnietude 
for  his  esamination,  has  been  unable  to  make  out  the  aign* 

Arterial  blowing  sounds  sonietimeB  acquire  an  am  phone 
character,  I  have  observed  this  in  some  three  or  four  examples* 
The  sound  is  heard  as  if  the  arterial  blowing  passed  through 
an  empty  chamber  with  vibrating  and  HOund-reflecting  walla, 
This  is  really  the  case.  This  amphoric  character  is  perceived 
only  in  those  cases  in  which  amphoric  cavity  respiration  and 
voice  sounds  are  heard.  The  cracked-pot  or  money-jingle 
sound,  on  percussion,  is  usually  associated  with  it. 

WTien  the  blowing  arterial  sound  is  intensified  by  holding 
the  breath,  this  seems  to  be  produced  by  the  pulmonary 
artery  and  right  ventricle  being  unduly  filled  with  blood,  and 
from  the  right  side  of  the  heart  making  a  more  than  usually 
strong  effort  to  propel  its  contents. 

When  the  arterial  blowing  of  the  cavity  stage  of  phthisia 
is  enfeebled  by  inspirationj  it  appears  to  depend  upon  the 
pressure  of  the  hard  walls  of  the  cavity  and  the  pressure  of 
the  thoracic  walls  being  obviated  for  the  time.  Air  is 
admitted  into  the  chamber,  and  air  is  less  resisting  than  these 
solid  parts.  The  ansemic  state  of  the  body,  i,e,  a  thin  con- 
dition of  the  blood  J  from  poverty  of  red  particles,  seems  to 
favotu*  the  production  of  these  arterial  sounds* 

The^e  sounds  have  been  heard  by  me  in  both  sexes,  I  believe 
pretty  equally.  The  finest  example  of  the  amphoric  arterial 
blowing  I  have  met  with,  occurred  in  a  man  (Watson)  about 
forty  years  of  age.  Tlie  bc^t  example  of  arterial  blowing 
heightened  during  expiration  I  have  had  is  atill  under  observa- 
tion,  and  ia  found  in  a  woman  about  thirty-five  years  of  age. 
In  cliildren  I  have  noted  it,  but  more  rarely  thau  in  adults. 

The  seat  of  these  arterial  blowing  aounds  is  the  pulmonary 
artery,  the  left  side  of  the  arch  of  the  aorta^  where  it  gives 
off  the  carotid  and  the  subclavian  arteries,  and  these  latter 
arteries  themselves  at  their  origiuj  on  the  left,  and  the  inno- 
minate on  the  right  side.  The  pidmonary  artery,  I  believe, 
is  by  far  the  most  frequent  seat  of  these  sounds,  I  come  to 
this  conclusion  because,  in  most  examples  of  this  sign,  the 
blowing  is  loudest  at  the  second  interspace,  close  to  the 
etemum,  this  being  near  the  seat  of  the  origin  of  this  vessel; 
and  in  many  cases  it  is  confined  to  that  pju^.,  failing  to  l>e 
heard  higher  up  in  the  course  of  the  carotid  or  stibclavian 
artery*  The  lung  lies  over  the  pulmonary  artery,  and  is  here 
the  very  frequent  seat  of  cavity  and  of  hard  cavity  walls. 

The  left  border  of  the  arch  of  the  aorta  is  doubtless  the 
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occasional  seat  of  this  aound.  Wheo  thk  is  the  case,  the  sound 
wUl  be  loud  at  the  first  space,  and  in  the  course  of  both  the 
carotid  and  the  subclavian,  I  have  once  or  twice,  as  I  before 
said,  heajd  a  murmur,  or  blowing  between  tbe  aoapulse,  m  if 
it  were  proceeding  from  the  descending  thoracic  aorta.  The 
left  carotid  and  subclavian  arteries  are,  iii  health,  covered  al 
their  origin  by  the  lung,  and  tbe  contracted  hard  tissue  of 
canities  at  the  apex  come  in  contact  with  them  in  the  tliird 
stage  of  phthisis. 

The  innoniinata  is  occasionally  the  seat  of  this  blowing 
sound,  just  as  it  passes  up  to  the  right  cla\nele  in  an  oblique 
direction,  at  the  Btemal  extremity  of  the  firet  right  interspace, 
the  pulmonary  disease  being  on  the  right  side. 

The  blowing  arterial  sounds  of  the  third  stage  of  phthisis 
are  produced  by  pressure  upon  the  arteries  which  have  been 
named*  The  pressure  is  produced  by  the  hard  walls  of  cavi- 
ties, by  the  hard  ftbroua  exudation,  by  the  hard  thoracic  walls 
now  brought  abnormally  into  almost  dii-ect  contact  with  tlie^e 
blood-vessels,  the  soft  pad  of  healthy  lung  being  now  re- 
moved, and  in  some  cases  in  this  stage,  as  in  the  two  preced* 
ing  ones,  by  enlarged  bronchial  glands.  When  the  sound 
proceeds  from  the  pressure  of  the  anterior  thoracic  walls, 
dragged  inwards  by  contracting  fibrous  exudation,  the  pressure 
will  be  somewhat  mitigated  during  the  period  of  the  elevation 
of  inspiration^  and  an  intennifcision  or  an  abatement  of  the 
blowing  soimd  may  be  expticted  to  take  place.  This  abatement 
13  exactly  what  occurs  in  practice,  as  1  have  already  stated* 

Blowing,  or  hissing,  or  rasping  arterial  mm-murs,  occur  m 
the  third  stage  of  phthisis  from  other  causes  than  pressure, 
viz.,  from  internal  disejise  and  obstructive  or  defective  valvular 
conditions?.  It  has  been  saidj  too,  that  a  subclavian  miu-mur 
may  occur  from  elevation  of  the  first  rib  in  inspiration,  canning 
pressure  upon  that  artery ;  and  it  is  obvious,  if  this  ever  really 
do  occiu^,  which,  in  my  opinion,  is  doubtful,  it  may  take  place 
in  the  third  atage  of  phthisis. 

The  aorta  and  the  pulmonary  artery  fi^eqnently  take  on 
diseased  action  in  the  third  stage  of  phthisis.  Some  fifty  per 
cent,  of  bodies  dead  of  phtbiyLs  in  tbe  third  stage,  present  the 
aorta  in  a  moderately  diseased  state*  A  much  smaller  per- 
centage shows  disease  of  the  pidmonary  artery.  It  is  ordy  in 
a  small  proportion  of  cases  of  disease  of  these  vessels  depen- 
dent upon  phthisis,  that  abuormal  alterations  in  the  sounds 
of  these  parts  take  place,  or  that  new  sounds  are  induced. 
The  scattered  points  of  fibrous  exudation,  more  or  less  small, 
which  constitute  by  far  the  larger  number  of  the  alterations 
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of  structure  observedj  do  not  senaiblj  modify  the  sounds  of 
these  vessels^  nor  do  they  induce  adventitious  ionnda.  But 
whetij  by  reason  of  iuflaramatiou  of  the  valves,  signg  of  wlxich 
I  have  observed  in  several  bodiea  after  death  by  pbthiBis  in 
the  third  stage,  the  sounds  are  altered*  Together  with  the 
exudation  of  lymph,  and  attachments  subsisting  betweeu 
the  valves,  there  has  generally  beeu  conjoined  some  constric- 
tion of  the  art4?rial  orifices*  This  amount  of  disease  has  suf- 
ficed to  produce  adventitious  blowing  sounds,  for  the  most 
part  only  systolic,  but  in  a  very  few  ca^te^  diastolic  also.  It 
has  happened  that  the  blowing  sounds  from  alteration  depen- 
dent upon  phthisis  have,  like  other  alterations,  held  much 
more  with  the  aorta  than  with  the  pulmonary  artery,  pro- 
bably in  the  ratio  of  ten  to  one. 

The  blowing  arterial  sounds  of  disease  of  the  veasels, 
generally,  in  some  degree  or  other,  inflammatory,  have 
been  more  harsh  than  the  sounds  produced  by  mere  pressure. 
The  heart's  action  has  also  been  niucli  more  disturbed,  and 
the  impul*5e  has  been  more  diffused,  and  more  uniformly  and 
persistently  increased, 

When  the  aorta  is  the  seat  of  disease,  as  is  usual,  the  sounds 
are  heard  at  the  sternum,  on  the  level  of  the  second  rib,  and 
right  and  left  of  it,  as  stj-ong  on  the  right  side  as  on  the  left,  and 
sometimes  stronger.  The  range  to  the  right  is  greater  than 
to  the  left.  When  the  pulmonary  artery  is  the  seat  of  the 
disease  and  of  the  murmur,  the  sound  is  louder  to  the  left  of 
the  sternum,  and  rnay  not  be  beard  at  all  on  the  right.  The 
sound,  too,  is  generally  but  not  always  weaker  than  that  of  the 
aorta. 

When  the  sounds  are  double,  the  diastolic  blowing  may  be 
heard  as  low  as  the  left  nipple,  or  even  lower,  if  the  aorta  be 
the  seat  of  the  disease.  When  the  pulmonary  artery  is  the 
diseased  part,  the  diastolic  murmur  may  descend  as  low  as 
the  lower  extremity  of  tlie  sternum,  it  is  very  prolonged,  and 
may  be  inaudible  at  the  left  nipple, 

I  have  in  the  hospital,  at  present,  a  patient  who  has  a 
systolic  pulmonary  artery  murmur,  heard  only  to  the  left  of 
the  sternum  at  the  second  interspace,  and  a  diastolic  aorta 
murmur  heard  at  the  sternum  and  a  little  to  the  right ;  it  is 
exceedingly  long  and  silvery.  The  patient^  a  man  about  forty 
years  of  age,  hm  a  large  tubercular  cavity  on  the  left  side,  of 
very  considerable  standing, 

Adthntittoub  heart  sounds,— Adventitious  heart  soimds 
may  be  divided  into  two  groups :  first,  int^  piu*e  heart  sounds; 
and,  second,  into  mixed  heart  sounds.     The  first  include  the 
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friction  pericardial  bruits  and  the  endocardial  murmura ;  the 
second  comprise  sounds  mainly  due  to  movements  of  the  heart, 
but  to  the  production  of  which  the  contact  of  lung,  in  a  diseased 
state,  with  the  heart  is  essentia]. 

The  pericardial  isounds  proceetl,  in  most  cases,  from  tlie  pre- 
sence of  lymph  upon  the  pericardium.  They  are  the  same 
as  occur  in  the  second  stage  of  the  diseasej  which  have  been 
already  described.  They  occur  more  frequently  in  the  third 
stage  than  in  the  second,  and  much  more  frequently  than  in 
the  first*  They  are  loud  and  bold  during  the  systolic  and  the 
diastt>lic  period.  They  also  proceed,,  but  more  rarely,  from 
the  patches  of  fat  and  fibrin,  usually  the  si2e  of  a  sixpence, 
tmder  the  adherent  pericardium,  raising  this  membrane,  which, 
however,  retains  its  smooth  surface. 

When  the  sounds  proceed  from  these  white  patches,  the 
bruit  is  geneially  single,  and  partakes  much  of  the  character 
of  a  simple,  gentle,  limited  rubbing,  synclironous  with  the 
systole  of  the  heart.  It  is  generally  very  circumscribed  in 
its  area.  The  sounds  of  the  heart  proceeding  from  exuded 
lymph — of  general  inflammation,  are  diffused  over  the  whole 
site  of  the  heart,,  hut  they  are  more  developed  at  the  base 
than  at  the  apes.  The  sounds  of  the  white  patches  are  heard 
near  the  apex.  The  usually  very  mpid  action  of  the  heart  iu 
the  third  stage  of  phthisis  serves  to  intensify  these  sounds* 
The  patches  giving  rise  to  this  friction  sound,  though  no  doubt 
frequently  present  prior  to  the  development  of  phthisis,  are, 
doubtless,  a  common  efi'ect  of  the  great  and  neighbouring  irri- 
tation, and  of  the  great  contamination  of  the  blood  ruling  in 
the  third  stage  of  phthiyis, 

Ahnormal  6ouo{i3,  proceeding  from  the  interior  of  the  heart*, 
are  by  no  means  uncommonly  the  result  of  phthisis  in  the 
third  etage.  They  proceed  from  various  causes,  viz.,  the  exu- 
dations of  inflammation  of  the  mitral  and  tricuspid  valves,  and 
of  the  orifices  which  they  guard,  and  from  the  formation  of 
clots  and  fibrinous  pedimculat^  hanging  tumours  in  the  ven- 
tricles.    These  formations  are  very  common  in  phthisis. 

The  clots  of  blood  are  very  commonly  found  in  the  ven- 
tricles, particularly  in  the  right,  and  when  they  have  been 
present  some  time  before  death,  and  have  mechanically  in- 
tercepted the  current  of  blood,  there  is  reason  to  believe, 
have  given  rise  to  the  murmm-s  which  have  been  heard  before 
death.  If  murmurs  are  less  common  than  these  clots,  it  is  pro- 
bably because  these  bodies  have  not  been  much  in  the  current 
of  the  blood,  and  because  the  action  of  the  heart  has  failed. 
I  cannot  doubt  that  the  murmurs  which  I  have  occasionally 
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heard  at  the  apex  of  the  heart,  in  persons  in  the  third  stage 
of  pbthigiii,  and  in  whom  no  vaJvular  alteration  has  been  dia* 
covered^  but  in  whose  ventricles  white,  fibrous,  soft  tumours, 
suspended  in  the  ventricle,  have  been  detected,  have  been 
due  to  these  adventitious  bodies,  Theae  growths  suspended 
in  the  caFityi  freely  moving  about,  and  attached  to  the 
columns  carnea?  and  the  walls  of  the  ventricles,  seem  to  he 
well  calculated  ti^  produce  such  on  impediment  to  the  curreut 
of  the  blood,  as  to  produce  a  murmur.  I  have  met  with 
these  growths  some  ten  limes.  They  have  been  more  com- 
monly seen  in  the  right  than  in  the  left  ventricle.  Some  of 
them  I  have  seen  hollowed,  and  containing  corpuscles  very 
much  like  piia  globules*  Of  their  origin  I  shall  speak  when 
1  come  to  treat  of  the  morbid  anatomy  of  phthisis* 

The  mixed  heart  sounds  are  of  two  kinds.  The  only  kind 
whicli  has  been  recognized  by  the  profession,  is  a  rubbing 
sound  produced  by  the  moveraeut  of  the  heart  upon  the 
difleased  lung.  When  the  part  rubbed  upon  h  solid,  the 
sound  is  merely  a  rubbing  single  sound.  I  have  heard  it 
many  times.  It  varies  a  good  deal  in  character,  sometimes 
it  is  soft,  but  it  is  more  commonly  harsh,  grating,  and  even 
rasping,  Dr,  Theophilus  Thompson  met  with  some  examples 
of  this  sound  J  to  which  he  gave  the  title  of  chisel  sound. 
I  remember  liis  showing  me  a  patient  of  his  who  presented 
this  sign*  When  some  air  is  contained  in  the  bronchial 
tubes,  a  sonorous  cooing  sound  is  produced,  sjmchronous  with 
the  heart's  movements.  The  succuiasion  sounds  in  moist 
cavities,  synchronous  with  the  heart's  sounds,  have  been 
alrea^^ly  noticed  as  cavern  sounds,  but  they  deserve  mention 
again  in  this  place- 

The  other  kind  of  mixed  heart  sound  is  one  which  has 
hitherto  not  been  noticed  by  writers,  and  possibly  it  will  be 
thought  by  some  that  it  has  no  existence  in  nature.  How- 
ever, I  am  convinced  that  it  is  occasionally  developed.  It  is 
a  systolic  murmur  or  blowing,  proceeding  from  the  auriculo- 
ventricular  orifices,  pressed  upon,  and  narrowed  by,  the 
contracted  walls  of  cavities,  and  by  the  retracted  ribs  in  front 
of  the  heart-  I  have  occasionally  heard  distinct  sounds, 
much  the  same  as  the  triciLspid  and  mitral  murmurs,  when 
there  was  Uttle  or  no  other  evidence  of  disease  of  these  part^, 
anil  when  there  has  been  ample  pressure  upon  the  heart, 
judging  from  the  greatly  depressed  ribs,  and  the  violent  and 
seemingly  constraine^l  action  of  the  heart,  to  cause  some 
impediment  to  the  passage  of  the  blood  through  the  orifices^ 
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and  to  throw  the  solid  parts  into  vibrations  Btrong  and  fre- 
quent enough  to  produce  audible  Bounds  or  murmurs. 

Venous  miirinurs  in  the  chest  I  have  occagionallj  heard 
near  the  base  of  the  heart  in  the  coiu-se  of  the  innominat© 
and  the  euperior  vena  cava,  in  the  cavity  stage  of  phthisis.  I 
have  heard  it  more  frequently  on  the  right  side  close  to  the 
sternum^  and  at  the  level  of  the  second  rib,  than  upon  the 
left  side  of  the  body,  It  has  occurred  in  anaemic  females, 
and  in  males  previously  full  bloodedj  who  bad  recently  lost 
much  blood  by  hsemoptyais. 

Upon  the  whole,  this  venous  murmur  is  by  no  means 
generally  to  be  made  out  in  phthisis,  and  it  cannot  be  said 
that  this  disease  tends  generally  to  produce  it.  It  is  only 
under  particular  circumstances^  that  phthisis,  in  any  stage, 
can  be  said  to  cause  it.  These  circumstances  are  those  stated 
above,  and  a  moderate^' — a  very  moderate  degree  of  pressure 
upon  the  veins.  Great  pressure  tends  ratber  to  prevent 
murmur.  The  flow  of  blood  is  reduced  in  force,  and  the 
vessel  is  held  so  firmly  as  to  oppose  vibration.  When  the 
pressure  of  a  cavity  is  such  as  to  distend  the  veins,  we  never 
have  murmurs,  and  it  is  extremely  common  for  cavities  and 
their  adjoining  solidified  structure  to  cause  venous  obstruction* 
In  the  distended  veins  of  the  neck,  so  common  in  the  cavity 
stage,  we  have  an  evidence  of  this.  On  looking  at  a  patient 
for  the  first  time,  I  have  frequently  been  enabled  to  make 
a  conjecture,  as  to  the  side  upon  which  a  cavity  was  situated, 
from  the  presence  of  a  distended  vein  in  the  neck ;  and  oo 
further  examinationj  this  has  turned  out  to  be  correct*  It  ia 
therefore  not  surprising  that  we  seldom  meet  with  venoua 
murmur  in  the  third  stage  of  phthisisj  which  indeed  in  many 
cases  tende  greatly  to  the  retardation  of  the  venous  thoracic 
circulation.  The  very  fibrinous  condition  of  the  blood  in  the 
advanced  stages  of  phthisis,  from  the  almost  constant  presence 
of  inflammatory  action,  in  one  part  or  another,  will  serve 
further  to  explain  the  infrequency  of  this  sign. 
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THtRD  STAQE — mntinued. 

Peicussioii,— Frequency  of  AltorattDa. —  Tiiri«tiea:  dullish,  dull,  absolately 
dull.— Cracted-pat  Sonnd,— Mechanism. —  Tahle,**-CoDfiii«l  to  Ciifities  : 
T^oiis  ¥a£t^ — CracJced-pot  Souiid  from  Percuisaioii  over  Liyer  in  dead  Iknly* 
— Cleai-  aud  TymiMiuitie  SoiunK 

In  the  third  or  cavity  stage  of  phthisis,  the  percussion  sound 
of  the  thorax  is  almost  invariably  affected  in  a  sensiVjle 
degree.  It  is  more  generally  affected  in  the  third  stage 
than  in  the  second,  and  much  more  than  in  the  first.  The 
percentage  of  cases  in  which  the  percussion  sound  is  not 
modified  to  a  sensible  extent  is  exceedingly  smallj  not  higher 
than  two  per  cent,  in  my  experience.  The  perciisaion  soimd 
of  the  third  stage  differs  from  the  percussion  sound  of  the 
preceding  stages,  not  only  in  respect  of  frequency  and 
numerical  proportion,  but  in  other  important  points.  The 
modification  is  usually  very  much  more  expressed.  The 
dulness  is  greater;  it  is  often  very  great,  and  not  uncom- 
iDonly  absolute.  It  is  more  diffused  in  many  cases^  holding 
over  one  entire  side  from  the  first  rib  down  to  the  very  base 
of  the  lung  posteriorly,  The  extreme  dulness  of  the  anterior 
and  superior  parta  of  the  thorax  sometimes  contrasts  most 
strongly  with  the  comparative  clearness  of  the  base,  aud  with 
the  full  natiual  resonance  of  the  opposite  superior  front. 
The  varieties  of  the  percussion  soundj  in  tlie  tliird  stage  of 
phthisis,  are  more  numerous,  and,  as  a  whole,  much  more 
marked  than  in  either  of  the  other  stages  that  have  been 
already  considered.  The  difference  between  one  kind 
of  percussion  sound  and  another  in  this  stage,  i*  e.  the 
range  of  sound,  is  much  greater  than  in  any  other  stage, 
including  the  new  stage  which  I  propose  to  introduce,  vix., 
that  of  perforation.  Take,  for  example,  the  almost  imper- 
ceptible dulness,  and  compare  it  with  the  not  un frequent 
absolut-e  dulness ;  take  again  the  not  un  frequent  absolute 
dulness,  and  compare  it  with  the  amphoric  sound  of  per- 
foration, i.  e.  of  pneumothorax,  or  the  resonance  of  conjoined 
emphysema. 

The  general  prevalence  of  dulness  of  percussion  sound  in 
the  third  stage  of  phthisis  will  be  e?thibited  by  an  examina- 
tion of  the  patients  under  my  care  in  the  Hospital  for  Con- 
sumption at  this  momenta     The  number  of  my  patients  in 
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that  mstitution,  in  the  third  stage  of  phthisis  (Sept.  4,  1S60) 
is  twenty-one ;  and  of  this  number  all^  except  one,  present 
dull  perciiasioo,  varying^  it  is  true^  in  amount,  and  somewhat 
in  character. 

Table  showing  the  percufision  sound  in  twenty-one  cavity 
cases: — 


Short 

i>Ulltlh. 

Dt«elitedb 
dull. 

Abiolate  or  flm|tf«tQa 

I 

3 

16 

1 

The  varieties  of  percussion  sound  in  pbthisiR,  in  the  third 
stage,  are  numerous^ 

It  may  be  safely  aflBnned  that,  in  scarcely  any  case  of 
phtbisia  in  the  third  stage,  is  the  percuasion  found  to  be 
atrwtt^  natural.  Of  comrse  there  are  ears  which  cannot 
appreciate  nice  differences  of  sound,  and  this  proposition  will 
therefore  find  objectors,  but  their  number  will  be  small  and 
their  objection  will  be  immaterial. 

Before  percuasion  becomes  what  is  usually  gtyled  dull,  it 
often  acquires  a  cliaracter  of  shortness.  It  becomes  short  in 
duration  before  it  becomes  positively  dull,  as  I  previously 
etated.  It  is  very  important  to  know  and  attend  to  this 
fact ;  for  in  a  proportion  of  examples  of  phthisis,  by  no  meang 
very  small,  even  in  the  third  or  cavity  stage,  the  percussion 
does  not  strike  the  mind  of  the  physician  as  decidedly  and 
unequivocally  dull,  though  quasi  dullish.  The  chief  charac- 
t eristic  of  this  percussion  sound  is  the  extreme  and  marked 
shortness  of  its  duration.  Another  feature  is  one  which  it 
shares  in  common  with  other  varieties  of  dull  sound,  viz.,  the 
great  and  abnormal  limitation  of  the  vibration  area,  of  which 
Bomething  has  been  already  said  under  the  bead  of  the  first 
stage  signs.  In  almost,  or  I  may  say,  in  e?ery  example  of 
the  quasi  didl,  but  not  absolutely  dull  sound,  this  short 
duration  character  is  to  be  detected,  and  when  it  is  present 
on  one  side  important  disease  may  be  predicated.  The  dis- 
ease will  frequently  turn  out  to  include  tubercular  small 
recent  cavities.  The  comparative  duration  of  the  sound  on 
the  diseased  side  m  readily  established  by  percussing  the 
healthy  side  immediately  before  or  after  percussing  the 
diseased  side*  I  have  frequently  found  this  short  duration 
percussion  sound  only  in  the  third  st4ige  of  phthisis.  This 
percussion  sound  is  certainly  a  form  of  the  diUl  sound,  but  as 
itti  chief  and  most  sensible  characteristic  is  its  shortness  of 
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temtioD,  I  liave  preferred  to  describe  it  under  this  title, 
WMle  shortne^  of  percussion  soimd  is  heard  at  tlie  apes, 
dear  percussion  generally  liolds  at  the  base,  but  it  is  by  no 
meana  rare  to  find  dullish^  didl,  or  even  absolutely  dull  per- 
eusEioa  at  that  part- 

The  dull  percuaaion  may  be  divided  into  three  varieties  : 
I,  the  dullish  sound ;  2,  the  dull  or  decidedly  dull  sound ; 
and  3,  the  abi^otutely  dull  soiuid. 

The  dullish  sound  Lb  a  common  mgn  in  phthisis  in  the  third 
stage.  It  is  heard  to  proceed  from  over  the  seat  of  cavities, 
and  also  from  over  the  seat  of  consolidated  lung  which  pre^ 
eents  a  cavity  at  another  part*  It  is  with  the  sound  as  con- 
nected with  percussion  over  a  cavity  that  we  have  now  most 
to  dw.  In  recent  ejtamples  of  cavities,  it  is  more  common 
than  ID  the  old  standing.  But  even  in  old  standing  ex- 
amples of  phthisis,  and  even  after  cavities  have  been  present 
some  yeang  it  is  by  no  meauB  uncommon  to  find  this  dullish, 
or  moderately  dull  sound,  only,  I  Lave  at  this  time  under 
my  care,  several  examples  of  pulmonary  cavities^  in  which 
the  duluess  is  moderate,  and  differs  very  little  from  the  per- 
cui^sion  sound  of  the  opposite  and  h<^thy  side  of  the  chest. 
I  obfien^a  that  these  examples  occur  more  particularly  in  the 
more  easy  and  comfortable  ranks  of  life,  and  more  among 
females  than  males.  I  presume  that  the  email  amount  of 
dulness  is  due  in  part  to  the  care  that  has  been  taken  of  the 
patients,  and  to  the  absence  of  strong  inflammatoiy  action 
calculated  to  produce  consolidation  and  firmly  binding  ad- 
hesions. Of  twenty  examples  of  dulnegs  examined  to-day 
(September  4^  1860),  three,  or  fifteen  per  cent  are  dullish. 
One  is  associated  with  the  cracked-pot  or  the  chink  sound. 
DuUishnese  above  is  very  frequently  associated  with  dullish - 
neaa  at  the  base;  decided  dulness  is  not  xmcommon;  and  I 
have  sometimes  found  absolute  dulness  at  the  base,  duUish- 
ness  depjending  on  some  tubercle  and  congestion ;  dulness 
under  the  same  conditions  aggravated  or  conjoined  with 
hepatization,  and  absolute  dulness  upon  the  presence  of 
empyema,  very  complete  hepatization  or  great  solidification 
from  congestive  inSammatory  action,  or  the  condensation 
that  remains  after  rather  long  continued  empyema. 

The  dull  or  decidedly  dull  sound  of  the  percussion  stroke 
in  this  stage  of  plithisis,  is  the  more  common  form  of  per- 
cussion sound.  It  is  a  s^und  of  decided  and  unequivocal 
dulness,  but  yet  decidedly  less  dull  than  what  is  usually 
understood  as  absolute  diduess,  or  the  dulness  of  empyema, 
It  is  shoit  iu  dujutiou.     The  parts  struck  appear  to  have  a 
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mnge  of  vibration  decidedly  greater  than  holds  in  cases  of 
absolute  dulness,  but  sinaller  than  iu  cases  of  mere  dulliBh* 
ness.  The  sound  produced  indicates  the  presence  of  some 
air  beneath,  though  greatly  lesa  than  natural^  and  of  co- 
agulated lymph  and  generally  of  adheaions.  The  rate  of 
the  occurrence  of  decidedly  dull  percussion  is  esbibited  by 
the  examination  made  to-day  (September  4^  1860),  for  the 
purpose.  Of  twenty  examples  of  dull  percussion  in  decided 
cavity  cases,  sixteen  belong  to  the  division  of  decidedly  dull 
percussion,  that  is  eighty  per  cent*  Three  of  these  e^camplej 
of  decidedly  dull  percussion  are  associated  with  the  cracked- 
pot  or  chink  or  clink  sound.  This  dull  sound  has  for  its 
pathological  conditions  much  condensed  pulmonary  structure 
around  the  cavity,  and  invariably*  or  almost  invariably^  ex- 
tensive, and  very  firm  adhesions  at  the  apex  of  the  chest. 
The  dulnees  usually  extends  from  the  supra-clavicular  space 
down  to  the  third  rib*  Of  the  sixteen  examples  just  referred 
to^  in  fifteen  the  dulness  oecupieB  all  this  area.  In  one  case 
the  dulness  descends  only  as  low  as  the  second  rib.  Thia 
case  has  been  rather  rapid j  the  patient  is  dying,  and  for  the 
first  time,  the  cracked-pot  sound  has  been  made  out  to-day, 
Wliile  dulness  is  present  above  at  the  seat  of  cavities,  it  will 
generally  be  found,  except  in  some  very  recent  caaes,  that 
the  percussion  sound  is  modified  at  the  base  of  the  cheat. 
It  is  very  often  dull:  absolute  dulnea^  is  not  uncommon, 
and  tympanitic  resonance  is  occasionally  heard;  I  mean 
the  resonance  of  pneumothorax. 

The  absolute  dulne^  of  phthisis  in  the  third  atage  is 
mxich  the  dulness  of  empyema^  or  of  absolute  hepatization 
of  the  lung.  It  is  a  form  of  dulness  very  decidedly  greater 
than  the  decided  dulness  above  spoken  of*  It  is  not  a  xiiere 
useless  sulHiivision.  It  is  rarely  met  with.  The  s<-iund  is 
such  as  indicates  the  total  absence,  or  nearly  the  total  al)sence, 
of  air  in  the  pulmonary  tissue  and  bronchial  tube^  beneath - 
It  resembles  the  sound  made  by  percussing  the  finger  held 
in  the  ear. 

Of  the  twenty  examples  of  dulness  examined  for  the  pur- 
poses of  this  deao'iption,  only  one  was  of  the  absolute  dulness 
description.  This  is  at  the  rate  of  only  five  per  cent.  The 
example  of  absolute  dulness  referred  to  is  perhaps  scarcely  so 
dull  as  the  dulness  of  empyema,  but  is  materially  duller  than 
the  decided  dulness  above  described.  It  occurs  in  a  female, 
about  sixteen  ye^rs  of  age,  and  is  mtsociated  with  very  markal 
cracked-pot  sound,  or  clink  sound.  The  cavity  is  large,  of 
some  months*  standing  at  least.     The  patient  had  been  much 


FIKGEE   DULNESS;   CIlACKEU-roT  SOUNB, 


237 


espofled  to  cold  and  rain,  in  going  to  her  employment  as  a 
dresBCiaker,  in  the  morning,  and  lehiming  home  at  nights 
Since  the  above  was  written,  I  have  met  with  two  or  three 
cases  of  absolute  dulne^  at  the  apex  in  cavity  cases.  There 
is  now  (Jan»  23,  1861)  under  my  care  ia  the  Paget  Ward,  a 
man  named  M'Henry,  who  has  a  cavity  on  the  left  side.  The 
percussion  note  is  that  of  the  fi  nger  struck  in  the  air.  Cracked- 
pot  sound,  as  in  the  above-described  case,  ia  well  elicited  on 
percussing  the  chest  of  this  patient*  In  treating  of  the  abeo* 
lute  dulnesa  which  we  note  in  the  third  stage  of  phthisis,  it 
ia  right  to  mention  that  this  sign  is  found  in  those  exampleR 
of  dUsease  in  which  the  liver  becomes  degenerated,  greatly 
enlarged,  and,  encroaching  upon  the  right  side  of  the  chest, 
pu&hes  the  limg  upwards* 

The  cracked-pot  sound,  or,  as  it  is  denominated  by  the  French, 
bruit  d^  pot  file,  is  a  remarkable  sound,  and  is  always  asso- 
ciated with  shortness  of  duration  of  the  percussion  sound,  or 
one  or  other  variety  of  the  dull  sound,  most  frequently  with 
decidedly  dull  percussion-  This  form  of  percussion  does  not 
,  take  the  place  of  dulness ;  it  is  superadded  to  dulness,  Fre- 
quently a  case  of  phthifiis  in  the  tiiird  stage  will  exhibit,  or 
be  marked  with,  simply  dull  percussion*  for  weeks  or  months, 
and  all  at  once  the  stroke  of  the  fingers  will  elicit  a  new, 
short,  money  chink  or  clink  soimd  in  addition,  which  shall 
almost  startle  the  bystanders.  This  sound,  though  it  may  be 
al>sent  or  not  producible  for  many  hours,  or  days,  or  week% 
may  be  said  to  remain  in  generiU  to  mark  the  case  to  the 
very  end<  The  essential  element  in  the  soimd  under  consi- 
deration is  a  loud,  metallic,  cavernous,  abrupt  sound,  of  short 
duration,  suddenly  arretted,  and  proceeding  from  hanl,  rather 
bound,  mateiials,  as  walls  of  a  cavity  containing  air,  and  in 
violent  vibrations.  These  vibrations  are  greatly  confined,  i.e. 
are  not  propagated  to  a  distance  amongst  the  solids.  The 
vibrations  proper  to  the  sound  are  nearly  confined  to  the  area 
of  the  cavity  walls. 

The  cavity  walls  which  emit  the  sound  are  hard,  capable  of 
arresting  or  resisting  the  undulations  of  the  contained  air,  and 
fitted  to  give  out  an  almost  metallic,  glass,  or  earthenware 
£oundL  Were  the  walls  porous,  soft,  and  yielding,  no  such 
Bound  would  be  produced.  In  the  production  of  this  jarring 
cUnk  cavity  sound,  violent  agitation  of  contained  air  is  neces- 
sary. We  know  this  from  the  fact,  that  air  in  a  cavity  is  es- 
sential, and  that  a  strong  or  violent  blow  is  necessary  for  the 
production  of  the  sound.  The  production  of  violent  agitation 
of  the  air  in  a  cavity  is  greatly  promoted  if  part  of  it  escape 
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pretty  freely  during  the  blow.  If  fiir  be  completely  confined 
so  that  it  cannot  auddenly  escape  in  part,  the  agitation  of 
the  air  is  impeded^  and,  under  auch  circnmatances,  the 
bruit  de  pot  felS  sound  is  not  obtained.  The  esoipe  takes 
place  by  one  or  more  bronchial  tubes*  When  an  indiar- 
rubber  bagj  filled  with  air  but  complet<*ly  closed,  is  percussed, 
however  abruptly,  violently,  and  quoad  this  cracked  sound, 
happily,  no  such  sound  will  be  produced ;  but  if  an  open- 
ing communicate  freely  with  a  tube  connected  with  it,  the 
sound  produced  is  of  the  character  under  notice.  We  see, 
therefore,  that  some  degree  of  freedom  of  the  contained  air  is 
necessary*  The  confined  air  in  the  closed  bag  or  cavity,  struck 
and  driven  in,  simply  becomes  compressed,  and  it  presses  so 
firmly  upon  the  walls  of  the  cavity  as  to  forbid  them  full 
vibration-  When  the  air  escapes  in  part,  the  remainder  in 
the  cavity,  as  well  as  the  part  escaping,  freely  vibrates.  The 
state  of  the  cavity  air  most  favourable  to  the  production  of 
cracked*pot  sound,  and  indeed  essential  to  it,  is  a  certain 
amount  of  freedom.  It  will  therefore  appear  that  a  tense 
state  of  air  is  unfavourable  to  this  sound  ;  and  yet  it  is  curious 
that  Dr.  Bennett,  of  Edinbiu^gh,  should  say  that  tense  air  is 
essentiah  This  is  clearly  opposed  to  my  expermice,^  unless 
Dr*  Bennett  attaches  a  meaning  to  the  expression  *'  tense  air  ^ 
different  from  what  is  usually  done.  It  is  true  a  certain 
amount  of  confinement  is  necessary-  W^ere  the  cavity  very 
open,  the  blow  struck  over  it  would  be  immediately  diffused, 
and  that  amount  of  agitation  of  the  air  would  not  be  secured 
that  is  necessary  to  prodtice  the  sharp  jarring  chink  or  clink 
of  the  hardened  walls.  A  momentary  compression  of  the  aiT 
doubtless  takes  place,  but  this  is  immediately  relieved  by  the 
escape  of  air  through  the  bronchial  mouth  or  mouths,  and 
this  escape  seems  essential  to  the  rapid,  jarring,  short-lived 
vibrations  of  the  walls — one  of  the  causes  of  the  sotmd. 

The  seat  of  the  true  chink  or  clink  sound  in  phthisis  ia 
invariably  the  upper  front  of  the  thorax.  The  most  common 
part  for  the  production  of  this  soimd  is  the  first  interspace 
and  the  second  rib.  The  second  interspace  sometimes  is  the 
only  part  which  emits  it  I  have  occasionally  found  all  these 
part«5  in  the  same  patient,  emit  this  remarkable  sound.  In 
a  very  few  examples  I  have  found  this  sign  producible  on  both 
sides  of  the  chest ;  but  it  is  usually  confined  to  one,  even  when 
cavities  exist  on  both  sides  ;  and  we  find  a  reason  for  this  in 
the  factj  tiiat  though  both  sides  present  cavities,  only  one  may 
have  that  character  of  cavity  which  is  capable  of  those  move- 
ments essential  to  the  production  of  this  clinking  sound,     I 


CRACEID-PDT   SOUyD, 


239 


have  fouad  more  examples  of  thia  sign  on  the  left  than  on 
the  right  side  of  the  ehest.  I  only  once  obtained  tliis  pecu- 
liar kind  of  sound  from  the  snpra^ clavicular  region,  Thia 
was  when  percussing  the  dead  bi>dy*  A  cavity  existed  under- 
neath  the  partj  the  percussion  of  which  caused  the  clink. 

The  circumstances  of  age  and  general  condition  of  health 
under  which  thi^^  jarring,  clinkiug  sound  is  producedj  is  pretty 
well  exhibited  by  the  following  table  of  nine  instances  of  this 
sign  found  in  the  wards  of  the  Hospital  for  Consumption.  It 
would  have  been  easy  to  have  multiplied  the  examples*  Tlie 
cases  having  been  taken  firom  the  temale  wards  accounts  for 
the  absence  of  males :  — 


Al** 

S«, 

$i«torSomuL 

Sett  or  DIMU4, 
Ac. 

Geocnl  Btalo. 

Du»tf0fiorDtKue 

14 

F< 

Left  ap«x« 

Left.   CaTitj. 

Fair. 

1  je«*. 

m 

F. 

Left  apex. 

Left.   Cavity. 

Very  weak. 

Yeaw. 

u 

F 

Left  apex, 

L<^ft    Cflvitj, 

Weak. 

S  moDths* 

4S 

F, 

Leitapex 

Le^   Caidty. 

Very  weitk. 

10  months. 

IT 

F. 

Leit  apesc^ 

Left.   CaTi^. 

Veiyveak. 

4  moiitliA. 

Id 

P. 

Left  Apem. 

Left.   Carity. 

We»k:  feYonsh. 

Mauj  months. 

20 

P. 

Left  &pe3L 

Lrft.  Cayity, 

Fair. 

9  mo&tbji. 

23 

F. 

Left  apex. 

Left.    Cavity. 

Good 

1  year. 

40 

R 

Bight  ap^, 

Eight  GaTity, 

ExhauBt^ 

I  year, 

In  my  experience  the  tnie  clinking  craeked  sonnd  is  found 
in  cavity  cas^eB  only.  The  cavity  is  large^  and  generally  of 
some  considerable  age.  The  patient  is  nsnally  exhausted, 
but  I  have  not  found  it  to  be  precisely  what  Dn  Cotton  de- 
scribes itj^the  death-knell  of  the  patient  If  a  death-knell, 
it  is  one  which  h  occasionally,  in  my  experience,  tolkd  for 
Tnany  months.  I  have  a  yf>uJig  patient,  now  under  mj  care, 
in  whom  this  ^^  knell  '*  will  likely  continue  for  a  year,  judging 
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from  her  general  fair  state  of  health,  and  the  absence  of  active 
vascular  action  in  the  lungs.  It  ia,  however^  doubtless,  on 
the  whole,  a  sign  of  the  very  gravest  significance.  Speaking 
of  the  alleged  cracked-pot  sound  of  the  healthy  chests  of  chil- 
dren, Skoda  (Markham's  edition)  says,  '*  I  have  never  observed 
it  there  mjeelf." 

It  is  Bometimes  only  at  the  very  latest  period  of  the  diseas© 
that  the  cracked,  clinking  sound  ia  producible*  On  percus- 
sing a  young  man  lately  in  the  hospital,  who  had  frequently 
been  percu^ed  before,  this  sign  waa  only  now  produced.  This 
waa  only  a  day  or  two  before  hia  death* 

The  sound  reaches  the  ear  of  the  physician  direct  through 
the  air,  from  the  thorax,  and  also  through  the  mouth  and 
narea.  That  the  sound  is  partly  communicated  by  the  mouth 
and  nares  is  proved  by  phtcing  the  ear  near  these  parts.  The 
sound  ia  always  heard  most  strongly  when  the  patient's  face,  i 
with  the  mouth  open,  is  turned  to  the  Ustener* 

The  sound,  both  oa  it  proceeds  direct  from  the  chest  and 
from  the  mouth  of  the  patient,  is  always  gtrongeat  when  the 
mouth  IB  well  opened.  The  open  mouth  seems  to  be  very 
favourable  to  the  movementa  of  the  cavity  upon  which  the 
Bound  depends.  In  some  examples  a  clinking  s^.jund,  audible 
when  the  mouth  is  open,  is  no  longer  so  when  it  is  shut  We 
find  an  explanation  of  the  importance  of  an  open  mouth  in 
this,  that  it  favours  the  free  escape  of  air  from  the  cavity* 

Wien  percussing  the  chest,  it  is,  therefore,  proper  to  cause 
the  mouth  of  the  patient  to  be  kept  open,  if  we  desire  to  afford 
every  chance  for  the  production  of  this  characteristic  sound. 
The  physician  who  observes  this  rule  will  eertatnly  meet  with 
many  more  examples  of  this  soimd  than  he  who  neglects  it ; 
and  it  may  be  here  observed,  that  this  and  other  such  differ- 
ences in  the  method  of  investigation,  are  at  the  bottom  of  the  ' 
very  different  results  in  respect  of  the  frequency  of  this  sound 
that  have  been  attained  by  different  observers. 

The  most  successful  mode  of  percussion  in  respect  of  the 
production  of  this  sound  is  this :  —  The  forefinger  of  the  left 
hand,  used  as  a  pleximeter,  ia  laid  along  an  intercostal  space, 
and  this  is  struck  with  an  abrupt,  strong  blow,  deliver^  by 
the  fore  and  middle  fingers  of  the  right  hand,  A  good  aim 
should  be  taken  so  as  to  drive  the  finger  pleximeter  well  in, 
in  the  direction  of  the  cavity.  A  feeble  blow,  or  a  blow  deli- 
vered on  the  side  of  the  finger,  will  not  only  generally  fail, 
but  it  will  cause,  for  the  most  part,  all  other  blows  which  may 
be  delivered  at  this  trial  to  prove  useless.  This  depends  upon 
a  fact  soon  to  be  noticed*     Some  physicians  employ  plexi- 
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meters  of  ivory,  others  employ  a  pleximeter  and  a  hammer. 
But,  in  my  experience,  I  have  fouiid  the  mode  of  percuysioa 
above  described  not  only  highly  simple,  but  as  certain  and  Eia 
successful  as  any  otherj  in  renpect  of  the  production  of  this 
goiind.  In  examining  a  patient  lately^  I  found  an  exception  to 
tlie  rule  that  a  violent  blow  Is  necessary,  I  produced  the  sound 
fully  with  a  gentle  tap,  the  patient  being  too  ill  to  be  roughly 
handled.  In  percussing,  1  generally  employ  the  fingers  only. 
The  finger  fits  less  happily  on  the  right  than  on  the  left 
side, 

A  full  condition  of  the  cavity  in  respect  of  air  is  necessary 
for  the  eliciting  of  this  sign.  If  emptied  of  air  by  frequent 
percujisioD^  the  cavity  will  obstinately  remain  dumb,  quoad 
this  eound.  When  the  sound  cn.tk  no  longer  be  produced,  a 
foil  inspiration  will  sometimes  suffice  to  restore  it* 

llie  sound  under  description  is  so  peculiar  that  it  invari- 
ably attracts  the  attention  of  bystanders  and  attendants,  I 
have  seen  them  startled  by  it.  I  lately  inquired  of  a  yoimg 
woman  from  whose  chest  I  had  obtained  the  short  clinking 
Bound,  what  sort  of  sound  it  wm  ?  She  replied  that  it  was  a 
*'  cnn'ked  sound*"  Another  young  woman,  an  attendant, 
»aid,  on  a  late  occasion,  that  it  was  a  **  chink*' — meaning  a 
clinking  or  chinking  nioney-soimd. 

The  rate  of  frequency  of  clinking  or  eracked-pot  sound 
varies  greatly  with  the  class  of  cases  under  examination,  and 
according  as  these  classes  come  under  observation,  the  rate, 
of  coiu-se,  will  vary.  Some  pliysicians  find  this  sound  very 
frequently  in  their  practice,  while  others  hear  it  rarely. 
Physicians  who  see  cases  of  phthisis  in  its  first  two  stages,  or 
an  early  part  of  the  third  or  cavity  stage  only,  or  more  par- 
ticularly, seldom  hear  it,  and  with  a  somewhat  pardonable 
laxity  of  logic,  conclude  it  to  be  generally  a  very  rare  sign; 
while  others,  who  see  phthisis  only  or  chiefly  in  the  third 
stage,  or  just  before  its  fatal  termination,  discover  this  re- 
markable sign  very  frequently ;  and  again,  on  their  part,  with 
a  similar  Wiseness  of  reasoning,  conclude  that  it  is  generally 
a  frequent  sign.  The  first  class  of  observers  are  disposed  to 
regard  the  latter  class  as  imaginative,  and  the  latter  are  not 
indisposed  to  ascrilnj  the  negative  results  of  the  first  observers 
to  want  of  skill  in  the  small  art  of  percussion. 

Ill  hospitals  and  dispensaries  dedicated  to  the  treatment  of 
C4:msumption,  and  in  the  practice  of  physicians  specially  de- 
vottd  to  the  treatment  of  chest  diseases,  the  eraeked-pot 
Bound  iB  heard  in  a  rather  large  proportion  of  eases,  while  in 
general  practice,  or  in  the  practice  of  those  who  see  diseases 
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chiefly  in  an  early  stage,  it  m  of  comparatively  uncommon 
oceiirrence. 

The  rate  of  frequency  even  in  the  same  hospitals,  and  in 
the  practice  of  the  same  phyeiciana,  is  apt  to  vary.  I  lately 
examined  forty  hospital  patients  suffering  from  chest  dijease 
with  a  special  regard  to  thifi  soimd,  and  1  found  that  two  only 
presented  it,  being  at  the  rate  of  five  per  cent. ;  while  a  few 
days  back  I  examined  forty  patients  under  the  same  general 
eondltionsj  and  of  theji^e  five  preM^nted  this  sign,  being  at  the 
rate  of  12*5  per  cent>  These  patients  were  all  inmates  of  the 
Hospital  for  CooBumption,  and  sufifering  from  phthisis  in  dif- 
ferent stages^  or  from  other  chest  matadies.  Of  the  latter 
batch  of  casea  twenty-one  had  cavities^  bo  that  the  cracked- 
pot  sound,  in  respect  of  them^  waa  heard  at  the  rate  of  23'6 
per  cent*  The  rate  of  23*8  per  cenL  in  cavity  caees  is  much 
abu?e  the  usual  hospital  rate.  It  may  be  supposed  that^ 
writing  upon  this  subject j  I  have  been  uiaking  extraordinary 
efforts  to  obtain  it,  or  that  I  have  been  imaginative.  This  is 
simply  not  the  ca^e.  The  result  has  come  uninnted.  Were 
proof  of  this  recjuired,  I  might  mention  the  convincing  fact, 
that  havingj  \\ith  my  returns  in  my  hand,  cfl^ually  mentioned 
to  the  house-surgeon^  Mr.  Edwardj^,  that  I  had  been  taking 
the  statisticij  of  the  cracked-pot  sound,  he  replied  that  it  was 
a  curiouis  fact,  that  there  were  more  examples  of  the  cracked- 
pot  sonud  now  in  the  house  than  had  been  observed  for  a 
long  period. 

The  cracked-pot  sound,  it  has  been  already  remarked.  La 
very  liable  to  temporary  absence.  This  is  usually  due  either 
to  the  cavity  haviag  been  more  or  less  deprived  uf  ita  air,  or 
to  the  bronchial  months  being  occluded  by  mucus,  or  by  other 
causes. 

The  cracked-pot  aoimd  disappcara  occasionally  altogether 
when  the  bronchial  mouths  *ire  permanently  occluded,  as  by 
the  presfiiire  of  enlarged  bronchial  glands,  or  by  the  contrac- 
tion of  the  cavity  walls.  Perforation  of  a  cavity  giving  nm 
to  pnenmothoraXj  it  is  reasonable  to  believe,  would  prevent  the 
further  production  of  this  sound,  I  have  not  actually  raefc 
with  a  case  of  perforation,  to  my  ceiiain  knowledge,  putting 
a  stop  to  thig  sign ;  but  it  is  evident  that  the  pressure  upon 
the  exterior  of  the  walls  of  the  cavity  would  so  compress  and 
empty  it  ns  to  render  the  production  of  the  cracked -pot  aoimd 
all  hut  impossible,  if  not  completely  so.  It  appears  also  that 
this  sign  may  now  and  then  be  destroyed  by  a  cavity  becom- 
ing filled  with  blood,  in  canes  of  hiemorrhage,  or  by  the  pre- 
sence of  much  secretion ;  but  I  may  mention  that  I  have  not 
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actually  met  with  instances  of  the  losa  of  the  cmcked-pot 
Bound  under  the  circumstances  referred  to. 

The  cracked-pot  sound  has  been  procured  by  me  from  the 
de^  bodjj  by  percussing  the  lower  costal  cartilages  where 
they  overlie  the  liver,  when  the  abdomen  having  been  opened, 
air  has  been  present  Ijetween  the  costal  cartilages  and  the 
liver.  The  rattle  and  clink,  loud  and  discordant,  have  been  very 
marked  at  the  moment  that  the  air  has  been  discharged  from 
between  the  two  surfaces.  The  expeiiment  may  be  re^ily 
repeated  by  others.  The  Tnechanism  of  this  sound  is  mnch 
the  same  as  of  that  which  proceeds  from  the  thorax  in 
phthisis.  The  mechanical  conditions  are  much  the  «ame  in 
both  cases.  There  is  a  blow,  there  is  air  between  two  re- 
sisting surfaces,  and  there  is  an  escape  of  the  confined  air, 
though  not  a  very  free  one.  The  production  of  the  cracked - 
pot  sound  over  the  liver  throws  some  light  upon  the  mechan- 
ism of  the  soimd  obtained  in  phthisis. 

When  examining  the  br>dy  of  a  patient  (Farrell),  a  few 
days  back,  who  died  of  perforation  of  the  lung,  Ac,  I  per- 
cussed over  the  liver,  the  abdomen  being  open.  To  the  sur- 
prise of  those  around,  the  cracked*pot  sound  was  elicited. 

A  variety  of  percdssion  sound,  which  may  be  named  the 
dull  hollow  eourid,  occurs  occasional ly  in  the  third  stage  of 
phthkis.  This  title  seems  a  contradiction  in  termsj  but  a  sound 
is  occasionally  heard  to  which  it  is  really  applicable.  Perhaps 
it  would  be  less  objectional^le  to  call  it  a  hollow  sound,  of 
short  duration,  and  of  limited  l<jcal  area.  It  has  been  de- 
scribed by  other  v^Titers.  Skoda  speaks  of  such  a  sound  under 
the  title  of  an  empty  sound,  and  it  has  been  likened  to  the 
sound  obtained  by  gently  striking  the  distended  cheek.  It  is 
a  sound  of  a  part  containing  air,  the  enclosing  solid  parts 
taking  on  very  little  vibratioUj  and  being  either  in  their  na- 
ture or  in  their  adhesions  incapable  of  emitting  a  prolonged 
sound,  such  as  we  have  in  the  percussion  of  healthy  parts  of 
the  chest.  Skodaj  I  believe,  would  designate  this  variety  of 
sound  as  an  empty  clear  one. 

This  sound  may  be  obtained  in  the  case  of  some  large, 
old,  dry  cavities  filled  vrith  air^  and  approaching  near  to  the 
surface  of  the  chest.  It  is  usually  obtained  over  only  a  small 
space^  and  is  bounded  by  parts  which  give  out  usually  one 
or  other  of  the  varieties  of  dull  percusaion.  A  gentle  blow 
with  the  finger,  I  have  foimd  mo8t  successful  in  eliciting  it. 
An  increase  of  resonance  is  occasionally  obtained  in  the 
cavity  stage  of  phthisis  under  the  clavicles,  when  lit[uid  to  a 
considerable  extent  fills  the  ehestj  compress^  the  base  and 
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middle  of  the  lung,  and  causes  it  to  rine  and  MI  back  in  the 
direction  of  the  vertebral  column.  It  is  not  precisely  a 
tympamtic  eoundj  hut  in  loudness  and  fulness  it  approaches 
iL  It  has  heen  taken  notice  of  hj  Skoda  and  by  Dr, 
WillianiB,  Thia  sound  is  louder  than  percuBsion  elicits  on 
the  healthy  side.  It  cornea  with  the  advent  of  elfugion,  and 
goes  with  it  also.  I  have  heard  several  examples  of  this 
sounds  hut  they  have  all  been  associated  with  great  efifusion, 
and  the  cavernous  sounds  somew^hat  reduced,  it  is  true^  have 
left  no  doubt  whatever  of  the  nature  of  the  case.  It  appears 
to  me  that  the  presence  of  effusion  and  the  compressed  state 
of  the  lung  beneath,  so  confine  the  sonorous  vibrations  pro- 
duced by  percussion,  that  increased  resonance  is  obtained. 
The  sonorous  undulations  are  not  permitted  to  decay  by 
diffusion  through  the  tubes  aud  the  vesicular  structure  of 
the  Imig*  This  increase  of  resonance  is  to  be  distinguished 
from  the  tympanitic  sound  of  perforation.  The  first  is 
limited  to  a  small  area  under  the  clavicles :  it  is  the  successor 
of  Bimple  dull  percussion  J  and  beneath  the  percussion  is 
absolut4i4y  dull.  The  percussion  all  beneath  the  clavicles  is 
thoroughly  tympanitic  in  cases  of  perforation  until  effusion 
takes  place. 

A  very  moderate  increase  of  resonance  is  now  and  then 
foimd  over  a  considerable  portion  of  the  middle  or  lower 
part  of  the  lung  in  the  third  stage  of  phthisis,  when  this  is 
af^sociated  with  considerable  emphysemap.  Though  not  greats 
this  increase  of  resonance  is  readily  appreciated.  It  is  re- 
cognised by  very  protracted  and  loud  wheezing  expiration, 
and  it  is  known  not  to  appertain  to  perforation  by  the 
aljsence  of  that  very  full  and  drum-like  resonance  which 
marks  perforation^  and  of  amphoric  blowing  and  amphoric 
voice.  It  is  well  to  know  that  m  the  third  stage  of  phthisis 
emphysema  may  give  rhe  to  this  form  of  increjised  resonance, 
hut  it  is  of  rare  occurrence.  I  have  seen,  I  think,  only  two 
or  three  patients  in  whom  these  conditions  were  distinctly 
recognised. 

The  tympanitic  sound  is  not  imfrequently  heard  towards 
the  close  of  the  third  or  cavity  stage.  When  fully  developed, 
it  is  invariably  due  to  perforation,  and  the  escape  of  air  into 
the  cB.yity  of  the  pleura.  It  is  recognised  not  unfrequently 
by  physicians  who  examine  their  dying  patients,  and  there 
is  reason  to  believe  it  would  be  much  more  frequently  found 
if  it  were  more  frequently  sought  The  desire  to  avoid 
causing  pain  and  distress  to  the  patient  when  exploration 
can  prove  of  little  service  to  him,  is  doubtless  the  creditable 
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cause  of  the  unfrequent  discovery  of  this  sign.  Of  this  form 
of  percussion  I  shall  speak  when  I  come  t-o  treat  of  the 
fourth  or  perforation  stage  of  phthisis,  the  natural  and  the 
not  iufrequent  termination  of  the  third  stage, 

I  would  here  remark  that  I  have  never  foimd  a  true 
tympanitic  sound  proceed  from  a  mere  cavity,  however  large. 
Auscult^tors  speak  of  amphoric  percussion  sounds  proceeding 
from  cavities:  if  they  mean  true  tympanitic  sonnds,  I  have 
never  heard  them,  and  I  believe  the  dgna  are  due,  when 
heard,  to  other  conditions,  viz,,  those  of  perforation.  It  may 
seem  curious  and  difficult  of  explanation,  that  when  a  large 
accumulation  of  air  is  contained  in  a  pulmonary  cavity, 
percussion  should  not  give  out  a  dmm-like  sound.  This 
difficulty,  however,  is  solved  when  we  reflect  that  the  solid 
part*?,  unlike  the  solid  parts  of  a  drum  or  the  pneumothorax 
side,  are  not  free  to  vibrate,  but  are  bound  and  tied  down  by 
stiff  and  resisting  Jidhesions  and  tightly  cementing  mat-erials. 
If  tensely  air-filled  small  bladder  soimds  may  be  calleil  tym- 
panitic, I  have  heard  them  proceed  from  cavities* 
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TinitD  STAGE  —  continued, 

pQaltion  of  tke  Che«L — Cbiiiiges  of  Fornix 
POSITIOK  OF    THE    CHEST   IN  THE    THTBD    STAGE  OF  PllTItlSIS. — It 

has  been  already  obsert^ed,  wlien  I  was  treating  of  the  earlier 
stages  of  this  disease,  that  the  position  of  the  thorax,  in  re- 
spect of  other  parts  of  tlie  body,  is  frequently  morbidly 
altered.  In  the  third  fitage,  the  alterations  of  position  are 
more  frequent  than  at  either  of  the  two  preceding  stages,  and 
they  are  ako  much  more  developed.  They  present  them- 
selves in  a  very  marked  manner  in  a  large  proportion  of 
caees  which  attain  to  the  cavity  period.  These  deviations 
keep  pace  with  the  progress  of  this  stage.  As  the  patient 
becomes  worse  the  changes  are  rendered  more  conspicuous, 
and  even  if  he  improves  when  his  cavity  is  becoming  quiet  and 
silent,  and  is  contracting ;  still  the  changes  progress.  It  is 
true  that  the  extreme  elevation  of  the  chest  and  shoulders 
incident  to  severe  dyspnotia,  dependent  upon  temporary 
bronchitis,  mixed  with  asthma,  or  upon  effusion  in  the  vesi- 
cular tissue^  or  into  the  pleura,  partially  subside  as  these 
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conditions  are  removed.  The  elevated  shouldera,  and  the 
projection  forward  of  the  tmuk  from  the  loios,  tend  to 
increase  in  the  third  stage  of  phthiBis, 

Instead  of  the  transverse  plane  of  the  chest  occuppng  the 
transverse  plane  of  the  hody,  it  occasionally  happens  that 
it  is  placed  obUquely.  One  shonlder,  generally  that  of  the 
healthy  side,  is  more  advanced  in  front  than  the  other.  This 
arises  from  a  certain  twist  in  the  spine  that  the  contraction 
of  the  unhealthy  side  of  the  chest  has  given  rise  to, 

One  shoulder  is  occasionally  seen  to  be  very  ranch  more 
elevated  than  the  otherp  This  is  due,  a.^  we  shall  presently 
see,  to  contraction  of  the  side  and  depression  of  the  ribs 
of  the  opposite  side,  and  in  some  cases,  in  part,  to  lateral 
curvature  of  the  spine  consequent  upon  the  pulmonary 
disease. 

The  changes  in  the  shape  of  the  chest,  in  the  third  stage 
of  phthisis,  are  amongst  the  moat  striking  and  reliable  signs 
appertain! Dg  to  this  period*  It  is  in  a  very  small  proportion 
of  cases  of  phthisis  in  the  third  stage  of  any  standing  that 
we  cannot  at  once  detect  a  very  material  deviation  from 
the  natural  configuration  of  the  chest  Of  one  hundred 
out-patients  who  came  under  my  care,  when  assistant-phy- 
sician to  the  Hospital  for  Consumption,  only  one  in  the 
third  stage  of  phthisis  presented  his  thorax  altogether  free 
from  acquired  mal-configuration, 

I  regard  the  deviations  from  the  normal  shape  of  the 
thorax  in  the  third  stage  of  phthisis  with  great  interest, 
and  I  presume  not  unreasonably.  They  serve  to  indicate 
the  extraordinary  influence  of  the  disease  of  soft  parts 
upon  the  solid  framework  of  the  body;  they  at  once 
meet  the  curative  or  remedial  requirements  of  urgent  and 
dangerous  morbid  conditions,  and  afford  to  the  mind  ocular 
and  striking  evidence  thereof-  Besides  this,  these  deviations 
often  aid  the  most  skilfid  physician,  the  most  able  auscidtar 
tor,  with  evidence  which  gives  a  certainty  to  his  otherwiae 
hesitating  opinion.  With  a  perhaps  excusable  pride  and  a 
pardonable  confidence,  how  often  have  I  been  enabled,  with 
perfect  accuracy^  to  diagnosticate  a  tubercular  cavity  in  my 
wards  in  the  Hospital  for  Consumption  the  moment  the  fr^h- 
arrived  patient  baa  stripped  off  his  shirt  I  The  few  words 
relative  to  his  history  uttered  during  the  act  of  undressing, 
and  the  momentary  observation  of  the  shape  of  his  chesty 
have  suggested  the  probable  nature  of  his  malady  and  its 
fitage^  to  be  reJidered  absolutely  certain  a  moment  after  by 
the  discovery  of  cavernous  respiration  and  cavernous  voice. 
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The  alterations  of  shape  of  the  tliorax  in  the  third  stage  of 
phthisis  are  greatly  more  frequent  than  in  the  two  preceding 
stages.  That  is  to  say,  the  ratio  of  examples  of  departure 
from  the  natural  configuration  to  the  total  of  cases  in  the 
respective  stagers  is  greater  in  tlie  third  than  in  the  other 
stages.  Comparatively  few  examples  of  cavity  phthisis  of 
greater  than  ^ery  recent  date  are  free  from  Borne  degree  of 
acquired  mal-configuratiou  of  one  or  other  variety.  Of  some 
twenty  well-marked  and  undouVjted  cavity  cases,  at  present 
in  the  hospital  snhjected  to  examination  for  this  injury,  all 
present  mal-con figuration  of  the  thorax,  more  or  less  marked, 
obviously  the  result  of  pulmonary  disease.  In  my  paper, 
pubUished  in  the  '*  Archives  of  Mediciue,"  on  the  change  of 
form  in  the  chest,  it  appears  that  of  thirty-nine  cavity 
patients,  only  one  presented  a  fully  healthily  formed  thorax. 

The  varieties  of  mal-con  figuration  observed  at  this  period 
of  pulmonary  consumption  are  more  numerous  than  in  the 
two  preceding  stages.  They  are:  1,  double  flattening;  2, 
single  flattening  ;  3,  depreaaion ;  4,  depression  of  summit  of 
chest,  with  descent  of  clavicle  and  scapula;  5,  retraction  of 
intercogtal  spaces ;  6,  intra-lapsus  of  upper  part  of  sternum ; 
7,  lateral  deflection  of  sternum ;  8,  longitudinal  obliquity  of 
sternum;  9,  undue  angularity  of  the  articulations  of  the 
gternum  and  the  costal  cartilages  ;  10,  undue  angularity  of 
the  articulations  of  the  costal  cartilages  and  the  ribs. 

The  following  table  exhibits  the  varieties  of  the  change  of 
form  observed  in  thirty-eight  examples  of  mal-configu ration 
observed  in  cavity  patieoti^  referred  to  in  my  paper  on  the 
change  of  form  of  the  cheat  contained  in  the  ^'  Archivea  of 
Medicine." 
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I  have  already  written  so  much  on  the  changes  of  the 
thoracic  form,  that  I  deem  it  inexpedient  to  prolong  the 
discussion  of  the  subject  in  this  place  to  a  great  extent* 
But  I  belicYe  that  information  of  some  interest  is  contained 
in  the  paper  to  which  I  have  been  referring,  and  I  therefore 
insert  it  at  the  concluijion  of  this  work. 

The  cases  of  cavity  in  which  no  marked  mal-configuration 
of  the  chest  is  observed,  are  for  the  most  part  those  in  which 
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the  lung  structure  has  rapidly  broken  down,  in  %vhich  the 
early  and  much-developed  hectic  fever  soon  hrings  the 
patient  to  the  mortiJ  termination  of  his  diaejise.  In  such 
caaeij  there  i&  little  time,  aoiJ.,  for  the  most  part,  little  power 
to  produce  those  plastic  exudations  and  adhesions  which 
play  such  an  important  part  io  the  mal*contigurations  of  the 
thorax.  Without  pretending  in  this  instance  to  great  accu* 
racy,  derived  from  extended  statistical  data,  I  may  expr^a 
my  opinion  that  the  examples  of  non-alteration  are  most 
frequently  found  in  the  young  and  irritable,  particularly  of 
the  female  sex- 

Before  concluding,  I  would  desire  to  say  that  too  implicit 
trust  must  not  be  placed  upon  the  presence  of  single  depres- 
sion or  flattening,  as  evidences  of  cavity.  I  have,  since  I 
wrote  my  paper,  seen  three  cases  of  cancer  of  the  root  of  one 
limg,  which  was  attended  with  marked  depression  on  the  un- 
healthy Bide,  and  with  very  dull  percussion*  The  tumour  in 
these  cases  sufficed  to  press  upon  the  bronchial  tubes  and 
prevent  inflation  of  the  lung,  hut  had  not  attained  to  that  size 
to  compensate  for  the  loss  of  volume  of  the  lung,  or,  as  it 
often  does  when  of  long  standing,  to  exceed  it.  Signs  of 
prci^sure  upon  the  bronchi  and  cesophagus,  and  of  the  great 
arteries  and  veins,  are  generally  present  in  cancer,  and  serve 
to  direct  the  diagnosis-  In  cancer  the  respiration  is  gene- 
rally  either  absent,  or  of  loud  blowing  tubular  constrictive 
character,  and  the  voice  is  weak  and  difficult  Cancer,  by 
no  means  an  imfrequent  disease  of  the  root  of  the  lung,  par- 
ticularly on  the  right  side,  occurs  seldom  under  forty  years 
of  age. 

The  extent  to  which  the  different  varieties  of  mal-con6gu- 
ration  of  the  chest  proceed  in  the  third  or  cavity  stage  of 
phthisis,  is  much  greater  than  in  the  two  preceding  stages. 
Yet  it  is  to  he  home  in  mind  that  this  is  only  a  geneml  rule, 
and  that  we  occasionally  find  mal-con figuration  in  a  case  of 
phthisis  in  the  second,  and  even  in  the  first  stage,  to  exceed  the 
amount  of  deviation  seen  in  another  case  of  phthisiB  in  the 
third  or  cavity  stage  of  the  disease.  As  a  general  rule,  the 
mal-confignration  of  the  third  stage  is  very  striking,  and  with 
a  physician,  or  even  a  non-professional  looker-on,  accustomed 
t^  use  his  eyes  scrutini^ingly,  the  departure  from  the  healthy 
form  of  the  chesty  in  most  instances  of  phthisis  at  this  period,  is 
sure  to  attract  notice.  The  mal-configuration  is  so  very  great  in 
many  instances,  and  gives  rise  to  so  much  abnormal  lateral 
curvature,  antero-posterior  curvature,  or  even  partifd  twisting 
of  the  vertebral  column,  as  to  lead  the  observer  to  the  conclu- 
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sion  that  the  chest'g  form  U  not  dependent  upon  the  pul- 
monary diieasGj  but  is  of  anterior  date,  and  possibly,  instead 
of  being  the  resuti  of  pulmonary  disease  is  really  the  caum 
in  8ome  measure  of  it.  In  such  cases  the  patient  will  gene- 
rally say  that  he  was  not  aware  till  the  moment  of  inspection 
that  his  chest  was  not  of  healthy  form^  and  that  he  never  had 
the  reputation  of  having  one  shoulder  lower  than  the  other. 
This  18  not  the  case  in  congenital  malformationj  or  in  mal- 
configiu'atioti  due  to  simple  curvature  of  the  spine,  or  to  long- 
continued  unnatural  position,  as  in  trade ;  the  patient  uanally 
knowing  that  this  peculiarity  was  antecedent  to  his  pulmon- 
ary dis^kse. 

The  alterations  in  the  shape  of  the  chesty  in  the  cavity 
gtage  of  phthisis,  due  to  the  occurrence  of  empyema^  are 
rather  more  frequently  seen  than  in  either  of  the  preceding 
stages.  These  alterations  have  been  already  described,  and 
it  is  therefore  unnecessary  to  reproduce  them.  The  same  may 
be  said  of  the  modifications  of  the  form  of  the  chest  due  to 
hepatization. 

The  changes  of  form  in  the  chest  which  are  observed  to  occur 
on  the  perforation  of  the  lung,  and  on  the  coBRcquent  presence 
of  air  in  the  pleura^  fall  to  be  described  in  the  fourt!i  or  per- 
foration stage  of  the  disease.  Jt  haa  hitherto  been  described 
by  writers  in  the  third  stage,  when  described  at  all ;  but  for 
reasons  that  have  been  already  stated,  and  others  which  I 
intend  to  detail  at  a  later  period,  I  have  decided  to  consti- 
tute the  perforation  period  as  a  separate  and  new  stage  of 
phthisis.  Under  this  head  I  shall  treat  of  the  changes  of 
shape  and  of  other  physical  signs  occurring  under  tbis  acci- 
dent or  event. 


CHAP.  XXXIV- 
THIRD  ^AQE~  continued. 


Jforemetitfl  of  the  Ches^t.^  Rapidity. — Local  Defideacy.— Upper  Fronts- 
Lftteml  Rcgionis. — Baap. —  EntLfe  local  Ixtas  of  Motion — Eioes». — More- 
mente  of  LaryiUL  —  Vocal  FVpiuitaH,  -^  lII(!!^t>aB^?.  -^  Dimimitioti  ^^  Ciirdit&c 
Impnke  nt  Int^^jvpiices. — DiagnoBi8.^MecliamaiiL 

The  movements  of  the  chest  in  the  ttiird  stage  of  phthisis,  on 
the  whole^  are  very  much  affected.  In  this  stage  the  move- 
ments taken  together  may  be  said  to  be  increased ;  but  the 
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distribution  of  the  motion  is  very  different  from  wbat  we  find 
in  health-  The  frequency  of  the  elevation  of  the  ribs  in  the 
ioapiratory  effort  is  usually  very  much  greater  thau  in  health. 
The  frequency  varieSj  however,  very  coEBiderably  with  the 
period  of  the  stage,  with  the  size  of  the  cavity,  the  amount 
of  non-respiring  lung^and  with  the  active  or  noa*active  condi- 
tion of  the  local  diseaee  aod  the  presence  of  hectic  fever.  When 
the  cavity  is  small,  has  been  recently  formed,  and  is  unaccom- 
panied with  excited  vascular  action,  ttie  rate  of  the  respiratory 
movements  may  little  exceed  that  of  health-  When  a  cavity 
of  some  monthaV  or  even  years'  standing,  becomes  silent  and 
inactive,  and  is  nnassociated  with  pressing  conditionSj  such  as 
extensive  tubercular  infiltration,  or  pneumonic  affections,  the 
respiratory  movements,  wbich  had  formerly  been  very  rapid, 
may  come  down  to  a  point  not  much  raised  above  the  na- 
tural standard.  In  acute  attacks  of  pneumonia,  or  during 
the  rapid  deposition  of  fresh  tuberclcj  during  pleuritic  at- 
tacksj  the  respiratory  movements  may  rise  to  a  very  exalted 
rate*  The  frequency  uiay  reach  to  one  hundred  in  the 
inlnut'6p  As  the  disease  approaches  its  mortal  termination, 
the  respiration  movements  usually  become  accelerated  and 
laboured  i  the  debility,  the  weakness  of  the  hearty  and  the 
presence  of  mucus  aud  serous  fluid  in  the  lungs  and  bronchi, 
dependent  upon  faltering  powers,  all  contributing  to  this 
result.  In  some  patients^  however,  the  frequency  of  respira- 
tion is  not  matorially  increased,  even  up  to  a  short  period  of 
death.  When  death  approaches  through  exhaustion,  rather 
than  by  aspljyxia,  this  is  most  observed.  The  sudden  death 
by  hemoptysis  i^  not  uncommonly  the  fate  of  those  whose 
respiration  movements  had  been  comparatively  tranquil*  It 
is  in  cases  of  phthisis  reaching  to  the  perforation  period  tliat 
the  respiratory  movements  are  most  signally  accelerated* 
The  respiratory  distress  in  these  cases  is  almost  always  ex- 
treme ;  but  this  falls  to  be  described  under  the  new  or  perfor- 
ation stage  of  the  disease. 

The  condition  in  the  respiratory  movements  most  charac- 
teristic of  the  cavity  stage  of  phthisis  is  local  deficiency. 
While  the  general  movements  are  not  only  accelerated,  but 
increased  in  extent  and  in  obvious  effort,  a  deficiency,  often 
very  remarkable  and  striking,  is  observed.  Deficiency  is 
observed  under  several  conditions,  but  the  deficiency  which 
we  note  in  connection  and  in  immediate  dependence  upon 
the  presence  of  a  cavity,  is  that  under  one  or  both  clavicles, 
which  has  long  been  regarded  as  peculiarly  the  characteristic 
deficiency  of  this  stage  of  phthisis.     The  first,  second,  and 
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third  ribs,  with  their  interspaces^  are  little  raised  in 
inspiration- 

The  characteristic  de6cieiicy  of  motion  in  the  third  or 
cavity  stage  of  phthisis,  is  always  or  nearly  always  associated 
with  \om  of  the  natural  prommenee  of  the  upper  front  of  the 
chest  J  or  in  other  words,  with  the  flattening  and  depression 
which  have  been  described  when  I  treatecl  of  the  chaiiges  in 
the  form  of  the  thorax  occurring  at  this  period  of  the  disease. 
The  extent  to  which  the  deficiency  extends  Taries  much.  In 
recent  ciases  it  may  be  very  sliglit  and  not  perceptible,  ex- 
cepting under  the  teat  of  a  forced  inspiratioo,  when  the 
healthy  side  will  be  found  to  exceed  the  unhealthy  side  in 
elevation*  Again,  it  may  be  very  great  and  force  its  presence 
at  once,  so  tu  speak,  upon  the  mind  of  the  observer.  The 
loss  of  motion  is  not  unfrequently  complete,  and  the  firat, 
fieeond,  and  third  ribs,  with  their  intervening  soft  parts, 
remain  perfectly  motionless  under  the  respiratory  efforts, 
either  natin-al  or  forced.  If  in  these  laa^t  ca^es  any  move- 
ment IS  seen,  it  is  independent  of  respiration,  is  confined 
to  the  soft  parts  between  the  rihsj  and  more  frequently  on 
the  left  side  than  on  the  right,  and  is  due  to  the  movements 
of  the  base  of  the  heart  and  the  great  arteries,  to  be  pre- 
sently noticed,  Dn  Sibson's  gtethometer  applied  to  the 
upper  front  of  the  chest  exhibits  well  the  loss  of  elevation. 
Dr.  (iiiain's  stethometer  does  the  same  thing  for  the  loss  of 
ej^panmoEL  The  loss  of  motion  is  almost  always  associated  in 
phthisis  with  dull  percussion.  The  dulness  and  the  loss  of 
motion  usually  proceed  pari  paasu.  In  a  few  instances  the 
lo&s  of  motion  is  accompanied  with  a  loud  percussion  sound, 
due  to  the  presence  of  liquid  compressing  the  body  of  the 
lung,  sometimes  with  tympanitic  percussion,  when  perforation 
has  tiken  place*  A  small  bag  percussion  sound  of  short 
duration  is  sometimes  obtained. 

The  loss  of  motion  at  the  uppei'  part  due  to  a  cavity  is 
usually  attended  with  some  considerable  amount  of  motion  at 
the  base,  but  sometimes  with  great  reduction  there,  in  conse- 
quence of  the  presence  of  consolidation.  The  motion  at  the 
base  is  nil,  when,  in  addition  to  a  cavity  above,  we  have 
empyema  below,  or  air,  the  result  of  perforation,  or  of  the 
putrefaction  of  effused  liquid.  Loss  of  motion  at  the  upper 
front,  it  is  to  be  borne  in  mind,  is  occasionally  due  to  other 
conditions  besides  cavities.  It  is  met  with,  though  rarely,  in 
cancer  of  the  root  of  the  lung*  Aneurism  of  the  aorta  gives 
rise  to  it  occasionally,  when  it  presses  for  a  considerable 
period   on  a  bronchus.     Tumours   of  the  mediasttnum   do 
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the  same.  Signe  of  pressure  and  pulsation  and  promiDence 
are  generally  present  in  tlieBe  latter  tliseases*  Cancer  is 
sometimes  attended  with  flattening.  The  proximity  of  the 
heart  to  the  thoracic  walls,  evinced  by  a  visible  and  a  palpable 
impulse^  especially  when  the  cavity  is  situated  on  the  left 
sidej  help  in  the  diagnosis. 

A  form  of  deficiency  of  motion  in  the  third  stage,  is  one  of 
expansion  of  the  ribs  at  the  lower  lateral  regions.  The  ribs 
are  more  than  usually  moved  upon  the  vertebrae,  and  the 
upward  motion  of  the  lateral  or  external  part  is  consequently 
increa*^ed.  But  the  expansion  or  outward  movement  of  the 
outer  part  of  the  ribs  is  reduced.  Great  deficiency  of  motion 
laterally  takes  phM:e,  even  when  an  increase  of  upward  move- 
ment is  obvious.  That  Bucb  deficiency  of  motion  really  takea 
place  seems  to  be  contradicted  in  many  cases  by  the  very 
obvious  fact  that  the  rihs  are  in  more  than  usual  motion  from 
the  strong  respiratory  efforts  which  the  patients  make*  But 
it  will  be  found  on  further  examination  that  this  motion  is 
different  from  that  which  takes  place  during  healthy  breath- 
ing, and  still  more  during  forced  respiration.  In  this  case  of 
deficiency,  the  motion  that  is  defective  is  that  of  the  rib, 
not  upwards  but  laterally  or  externally.  In  the  case  of 
increased  movement,  the  motion  is  of  the  thorax  upwards,  as 
a  whole*  In  this  latter  case  the  rihs  do  not  separate  normally 
from  each  other,  and  by  outward  movement,  at  the  parts 
distant  from  the  spines  increase  the  distance  between  them, 
and  thereby  fail  to  increase  the  cavity  of  the  chest;  they  are 
simply  lifted,  without  performing  fully  that  expansive  move- 
ment which  is  necessary  for  the  augmentation  of  the  cavity 
and  for  the  full  inflation  of  the  lungs.  However,  the  non- 
expansion  is  an  effect  and  not  the  cause  of  the  non* 
expansibility  of  the  now  undilatable  lung. 

This  deficient  form  of  movement  is  readily  detected  by  the 
eye,  and  may  he  well  recognised  by  placing  the  palm  of  the 
band  upon  the  side.  If  the  deficiency  holds,  as  is  generally 
the  case,  on  one  side  only*  then  by  placing  the  two  hands 
respectively  on  the  healthy  and  the  tmhealthy  side,  we 
become  very  sensible  of  the  loss  of  motion*  The  stethometers 
exhibit  the  loss  very  welh  This  deticiency,  t^o,  may  be 
detected  very  accurately  by  applying  the  tape  measure. 
Inspiration,  on  the  diseased  side,  will  drag  the  sternal  end  of 
the  measure  perhaps  only  half  an  inch,  while  the  same  act 
will  dmg  it  on  the  healthy  side  one  or  one  and  a  half  inches, 
The  tape,  of  couraej  is  kept  fixed  at  the  spine,  and  held  loose 
at  the  sternum. 
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Deficiency  of  motion  at  the  base  of  the  chest  is  found  to 
some  extent  in  nearly  all  examples  of  cavity  phthisisj  and  Is 
due  far  the  mont  part  to  tubercular  or  pneumonic  condensa' 
tion,  almost  universal  in  old  staaading  cases. 

Total  loss  of  motion  is  seldom  found  at  the  base  from 
hepatization  >  or  tubercular  consolidation,  or  serous  infiltra^ 
tion.  But  it  IB  found  in  cases  of  empyema  of  some  extents 
It  is  also  found  in  cases  of  perforation,  in  which  a  large 
quanti^  of  air  fills  the  pleura,  and  cannot  be  evacuated  in 
consequence  of  the  mechanism  of  the  aperture  being  such 
that  admits  air  only  into  the  pleura,  and  not  out  of  it^  But 
this  falls  properly  to  be  more  details  in  the  perforation — or 
fourth  stage  of  the  diseascp 

An  excess  of  motion  of  the  chest,  or  rather  of  the  shoulders, 
is  a  frequent  accompaniment  of  the  third  stage,  more  so  tlian 
in  the  two  preceding  stages.  Such  is  the  little  accommoda- 
tion for  air  in  the  lungs,  and  such  the  urgent  requirement  for 
the  aeration  of  the  blood-loaded  lung,  that  every  help  is 
ejigerly  sought  by  the  patient;  and  as  some  little  aid  is 
obtained  by  the  vigorous  use  of  the  muscles  of  the  neck, 
which  are  attached  to  the  scapula  and  clavicle^  these  are 
kept  in  active  employment  with  the  result  of  raising  the 
shoulders.  The  lifting  of  the  chest  in  mass  is  mainly  effected 
by  the  extraordinary  employment  of  the  pectoral  nmscles,  of 
the  serratus  magnuB,  and  the  sub-clavins. 

To  the  extraordinary  movementa  of  the  chest  in  the  thlnl 
stage  of  phthisis  may  be  added  the  great  movement  of  the 
larjmx  which  we  not  unfrequently  observe.  The  larynx  is 
alternately  depressed  and  raised,  often  to  a  very  abnormal 
extent.  This  occurs  when  the  dyspncea  is  vei7  great,  whether 
this  depends  upon  the  thoracic  disease  only,  or  conjointly  upon 
that  and  ulceration  and  obstructive  disease  of  the  larj^nx  and 
glottis.  Under  the^e  latter  circumstances,  it  is  not  unusual  to 
observe  the  head  of  the  patient  thrown  back,  and  the  low^er 
jaw  strikingly  depressed  at  every  inspiration.  The  nares,  too, 
are  often  seen  to  be  dilated  at  inspiration  ;  the  alai  nasi  to  be 
freely  moved  or  flapjied  outward  at  evevj  inspiration- 

The  thoracic  vocal  fremitus  it  may  be  permitted  to  describe 
under  the  movements  of  the  chest.  This  motion  or  vibration 
of  the  thorax  in  the  third  or  cavity  stage  of  phthisis  is  usually 
altered,  as  is  the  case  in  the  two  preceding  stipes.  The  fre- 
mitus is  not  constantly  increased.  In  many  examples  it  is 
decidedly  diminished.  In  the  mftjority  of  examples  of  phthisis, 
it  may  be  said  that  the  vocjd  fremitus  is  increased ;  and  in  a 
large  proportion  of  cases  of  increase,  the  augmentation  is  very 
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decided  The  hand  placed  upon  the  chest  is  more  shaken 
than  usual^  and  the  Btetlioscope  maybe  felt  almost  to  tremhle 
with  the  strength  of  the  thoracic  \^brationa.  Tlie  excess  of 
vibration  is  chiefly  experienced  above  the  mamma.  It  is  sel- 
dom found  under  the  angle  of  the  scapula,  unless  a  cavity 
exists  close  at  hand.  I  have  found  the  increase  of  vocal  fre- 
mitus greatest  in  the  case  of  moderatelj-sized  cavities,  with 
condensed  pulmonary  strncture  around,  and  with  some  conKi- 
derable  thickness  of  wall  in  front.  The  right  side  of  the  chest 
has,  I  believe,  presented  the  most  marked  instances  of  this 
increase.  Males  have  been  more  frequently  than  females  the 
subjects  of  great  augmentation  of  vocal  fremitus.  The  large 
larynx  !u  a  state  of  health,  and  the  sonorous  grave  voice,  are 
the  common  associates  of  increased  iremitus  and  contribute  to 
its  development.  Increased  vocal  fremitus  is  usually  asso- 
ciated with  strong  vibrating  pectoriloquy  and  cavernous  not 
amphoric  respiration. 

The  diminution  of  vocal  fi-emitus  is  not  unfrequeatly  an 
att^^ndant  upon  cavity  in  the  third  stage  of  phthisia.  This  has 
not  usually  been  acknowledged.  In  a  moderate  minority  of 
cases  of  cavity  it  is  observed.  If  the  respiration  on  the 
opposit^a  side  of  the  chest  he  full  and  healthy  or  puerile,  the 
diminution  of  thoracic  vibration  on  the  djse^cd  side  is  made 
more  manifest  by  the  full  vibration  which  now  attends  the  res- 
piration of  the  sound  side,  I  have  found  the  reduced  fremitus 
to  attend  two  kinds  of  cavities.  The  first  is  the  cavity  which  is 
greatly  contracted,  and  the  inflation  of  which  is  prevented  by 
depression  of  the  thoracic  walls,  by  the  shortening  of  thick 
adhesions  and  by  plastic  materials.  The  second  is  the  very 
large  cavity,  with  thin  walls,  in  which  are  produced  extensive 
area  or  diffused  amphoric  sounds,  and:  having  only  imperfect 
bronchial  air  communication. 

In  the  first  case,  the  bronchial  openings,  it  is  to  be  supposed, 
are  pressed  upon  and  invaded;  and  this  by  reducing  the  extent 
of  the  column  of  air  in  vibration,  interferes  with  thoracic  fre- 
mitus. In  the  latter  case,  the  vibrations  of  the  air  are  too 
much  diffused  in  the  large  chamber,  and  the  walls  of  the  cavity 
are  too  thin  and  have  too  little  momentum  to  produce  strong 
vibrations  of  the  thoracic  walls.  The  whispering  or  suppressed 
voice  of  laryngeal  ulceration,  &c.,  the  weak  female  voice,  and 
the  low  tone  and  bronchial  obstructions  are  favourable  to  the 
loss  of  thoracic  vibration  or  fremitus,  I  have  found  the 
reduced  thoracic  vibration  of  the  voice  in  many  examples  of 
phthisis,  in  the  third  stage,  over  the  seat  of  cavities  I  have 
almost  always  in  the  hospital,  out  of  some  twenty  ca^ea  of 
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mtjy  one  or  two  specimens  of  this  negative  sign*  The  pre- 
ice  of  reduced  vocal  fremitua  at  the  base  of  the  thorax,  and 
over  condensed  non-cavity  htng,  but  beneath  a  cavity  contained 
in  the  apex,  is  very  common*  While  increi^e  of  vocal  fremi- 
tus ia  the  rule  at  the  apex,  the  diminution  of  it  is  the  rule  at 
the  base.  The  r^ison  of  this  seems  to  be  sufficiently  obvious. 
The  amount  of  consolidation  at  the  base  is  suflScient  to  pre- 
vent that  amount  of  air  communication  necessary  to  effect 
full  vibration.  With  reduced  vocal  fremitus  at  the  base, 
there  are  usually  aasociated  defective  respiration,  often  mixed 
with  crepitation  and  rhoncbus  and  defective  voice,  both  well 
made  known  to  the  mind  by  the  employment  of  the  differ- 
ential stethoscope.  It  is  almost  needless  to  observe,  that  the 
presence  of  litjiud  in  the  pleura  is  productive  of  reduced 
fremitus  at  the  base  of  the  chest. 

Cardiac  impulse  at  the  two  upper  intehcostal  spaces*  — 
The  first  and  second  intercostal  spaces,  in  a  very  consider- 
able proportion  of  examples  of  phthisis  in  the  third  stage,  are 
the  seat  of  a  very  obvious  and  remarkable  sign  which  is  very 
rarely  or  never  observed  in  other  morbid  conditions.  The 
movements  indeed,  with  their  characteristic  featiu-es,  recogni- 
sable in  general  without  trouble,  may  be  said  to  be  peculiar  to 
the  cavity  stage  of  phthisis,  At  all  events,  I  have  seen  no 
instance  of  the  precise  movements  under  consideration  in  any 
other  morbid  state.  The  movements  in  question  proceed 
from  the  motion  of  the  l>a^e  of  the  heart  and  two  great 
arteries.  The  motion  generally  includes  a  character  of  im- 
pulsion, the  same  as  appertains  to  the  impulse  felt  over  the 
apex  of  the  heart.  It  very  often  however  happens  that  the 
motion  partakes  less  of  the  character  of  disstinctand  successive 
pulsations  ;  and  judged  of  by  the  impression  conveyed  through 
the  handj  consists  more  of  almost  coutinuons  moving  forwards 
and  backwards.  The  words  fluctuation  and  undulation,  per- 
h&pfi,  convey  well  the  chiuracter  of  the  motion.  The  fluctua- 
tion is  continuous  and  gentle,  W^hen  the  movement  i«  slight, 
it  is  best  recognised  by  the  touchy  less  readily  by  the  eye. 
The  extent  of  the  rise  and  fall  varies  considerably  in  different 
cases.  The  intercoiatal  space  may  be  distinctly  seen  to  be 
lifted  and  to  fall  back*  On  the  other  hand,  the  movement  is 
BO  slight  as  to  be  not  improperly  described  as  a  gentle  trem- 
bling. 

The  superficial  extent  of  this  abnormal  movement  varies  in 
different  ca^es.  In  many  the  motion  is  seen  and  felt  to  occur 
in  two  intercostal  spaces,  and  to  extend  from  the  sternum  an 
inch  or  one  and  a  half  inch  externally.    In  other  examples. 
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the  motion  is  limited  to  one  intercostal  epace,  tlie  first  or  the 
secondj  and  to  be  confined  in  a  lateral  direction  to  a  epaca  of 
not  more  than  one  inchp 

Tliis  movement  is  seen  on  both  sides  of  the  chesty  but  only 
on  one  side  in  the  same  case.  It  is  more  frequfliitly  seen 
on  the  left  than  on  the  right  side. 

The  movements  at  the  second  and  first  interspaces  are 
nearly  synchronous  i^ith  the  impulse  of  the  heart  at  the  apex- 
They  continue  with  the  impulse  in  the  usual  part,  and  they 
cease  with  it  for  a  moment,  when  the  natural  impulse  is  re- 
tarded, Wiien  the  apex  beats  fast,  the  motions  above  are 
likewise  fast,  and  when  alow^  the  intercostal  movements  are 
slow  also. 

In  many  examples  of  this  undue  locaMzatiOB  of  the  heart's 
imp  t  Use  J  for  such  it  is,  I  have  found  the  impulse  of  the  ajier 
weaker  than  natural.  T  have  also  found  the  seat  of  the  natu- 
ral apex  impulse  to  be  higher  than  natiiral  by  one  interspace. 
In  cases  of  the  movement,  on  the  right  side  of  the  chest, 
extending  as  high  as  the  first  interspace,  and  reachingj  as  1 
have  seen  it,  to  near  the  clavicle,  I  have  found  the  apex 
impulse  at  the  middle  of  the  sternum. 

The  relation  in  respect  of  tinxe  between  the  impulse  of  the 
apex  of  the  heart  and  the  movement  or  impulse  at  the  supe- 
rior interspaces,  is  well  exhibited  by  the  employment  of  the 
splijgmoscope-  It  is  exceedingly  interesting  to  watch  the 
movements  of  the  sphygmoscope  applied  respectively  on  the 
two  seats  of  impulse.  As  a  knowledge  of  tJiis  instniment  may 
be  valuable,  I  venture  to  place  at  the  conclusion  of  this  work 
my  paper  upon  it  published  by  the  Royal  Society. 

Tlie  movements  under  consideration  are  due  to  the  move- 
ments of  the  base  of  the  heart.  This  is  proved  by  the  several 
facts  stated  in  respect  of  the  synchronosityj  &c,,  of  the  abnor- 
mal movements,  and  of  the  natural  impulse  of  the  heArt,  and 
of  the  revelations  made  by  the  scalpel.  Post-mortem  ex- 
aminations prove  iuvariai>ly  that  the  heart  has  been  brought 
into  undue  contiguity  witli  the  intersBpiuies  and  ailjoining 
parts,  by  the  destruction  by  ex  cji  vat  ion  of  the  naturally  super- 
incumbent lung.  In  these  cases  the  heart's  base  and  the 
great  vessels  are  separated  from  the  anterior  wdl  of  the 
thorax  by  a  thin  cavity  wall,  instead  of,  as  in  health,  by  a 
mass  of  spi:»ngy  lung  inflated  with  air*  In  addition  to  the 
undue  contiguity  mentioned,  there  often  exists  a  degree  of 
upward  and  lateral  displacement  due  to  the  operation  of 
contracting  fibrinous  exudations. 

A  young  man  named  Beaaton,  an  hospital  patient,  pre- 
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sent^d  cardiac  impulse  at  the  iecond  and  third  riglit  bitter- 
sp;tcei3  in  a  very  marked  manner,  I  wat^he*i  tliis  man  after 
he  left  the  hospital  till  he  died.  I  had  then  the  satbfaction 
of  examining  the  chest,  and  I  foimd  a  cavity  ahoiit  the  size 
of  a  walnut  at  the  upper  part  of  the  right  Imig,  surrounded 
by  hard,  coodensed,  pulmonary  timue  and  fihrioous  exuda- 
tion. A  large  mvity  had  existetl  previously :  this  batl  been 
reduced  by  the  contracting  fibrin,  and  the  begirt,  in  common 
with  other  movable  parts,  had  been  drawn  to  the  seat  of 
disease^  The  hearths  base  was  found  on  the  right  aide  of  the 
Internum, 

The  sounds  of  the  heart  are  usually  eirtremely  loud  at  the 
seat,  of  the  abnormrU  movements.  When  this  abnormal 
motion  holds  on  the  left  side  I  constantly  find  the  sounds 
above  much  louder  than  the  soundn  at  the  fifth  interspace, 
the  seat  of  normal  apicial  impulse  anti  of  greatest  intensity 
of  eound.  I  have  occai^iouaily  found  the  sounds  louder  even 
At  the  second  right  interspace  than  at  the  natural  seat  of  the 
apex  when  the  ab normal  movement  has  held  on  that  side, 
but  this  has  been  comparatively  rare*  The  comparative 
loudness  of  the  apicial  and  the  basial  impulse  is  most  satis- 
factorily aficertaincd  by  emplt:*yiug  the  ditferential  stetho- 
scopcp  There  is  something  very  striking  and  suggestive  in 
the  fact,  that  the  hearths  sounds  are  heard  only  or  much 
louder  in  or  through  the  ear  connected  with  the  first  or 
eeoond  interspace  than  in  or  through  the  other  ear  connected 
with  the  fifth  interspace,  the  normal  seat  of  greatest  heart- 
Bouf  id-intensity. 

The  sounds  of  the  heart,  beyond  an  increase  of  intensity, 
present  in  general  no  abnormal  or  adventitious  character. 
It  is  true  that  an  arterial  murmur  is  occasionally  he^rd  at 
the  first  and  second  interspaces ;  but  this  we  have  remarked 
is  liable  to  occur  in  the  preceding  stages. 

It  does  not  apjic^ir  that  serious  mechanical  impediment 
occurs  in  connection  with  this  remarkable  condition-  I  have 
not  found  dropsy,  local  or  general,  to  be  more  common  in 
these  than  in  otlier  cases.  In  keeping  with  this,  though  the 
patient  is  sensible  of  undue  movement,  and  calls  attention  to 
a  *'  beating  of  the  chest,"  it  cannot  be  said  that  he  suffers 
material  inconvenience  from  it,  I  have  known  many  patients 
highly  interested  in  it  after  their  attention  had  been  called 
to  it  for  the  first  time  by  myself. 

This  sign  is  usually  associated  with  other  well-marked 
physical  signs,  viz,,  depresi^ion  of  the  ribs,  usually  eawtensive,  dull 
percussion  and  dry  cavernous  voice  and  respiration.     These 
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Utter  i^igm  may  becorae  oKscured  by  the  con  traction  of  the 
pulnianary  structure,  which  indeed  favours  the  sign  under 
consideration  by  displacement  of  the  heiirt. 

As  a  diagnoatic  test  I  regard  this  tnal-localiBation  of  cardiac 
impulse  as  of  some  material  value.  In  cases  not  marked  by 
very  positive  cavernous  soiitidft,  as  by  distinct  pectoriloquj, 
I  have  often  found  this  sign  to  give  the  requisite  addition  to 
the  evidence  to  justify  the  pronounced  opinion  that  a  cavity 
was  present.  I  have  never  regretted  trusting  to  this  gtign 
under  some  restrictions.  Silent  old  cavities  offer  the  condi- 
tions under  which  this  i^ign  m  of  most  value, 

The  conditions  for  which  this  sign  may  be  mintaken  are 
the  impulse  of  aneurisms,  the  impulse  of  mediastinal  and 
pulmonary  root  tumours,  and  the  increased  impulse  of  the 
highly  nervous  or  excitable  heart.  The  impulse  of  aneurism 
is  circumscribed,  and  comparatively  forcible  and  more  single, 
BO  to  speak.  It  is  attended  fretpieotly  with  murmur,  or 
marked  with  loss  of  the  second  sound  of  the  heart,  and  the 
general  impulse  of  the  Ijody  and  apex  of  the  heart  is  greatly 
increased  and  diffused  ;  signs  of  prea^^ui^e,  too,  upon  the  bron- 
chus and  cesophagus  are  generally  observed.  The  moving 
tumour  of  aneurism,  nnless  very  far  advanced,  h  much  more 
deeply  placed  than  the  impulse  of  the  heart  in  cavities*  The 
impulse  of  mediastinal  tumours^  moving  under  the  shock  of 
the  heart,  is  usually  slight^  obscure,  and  solid,.  The  impulse 
of  the  heart,  under  temporary  excitement,  is  occasionally 
found  at  the  second  space,  particularly  on  the  left  side.  But 
the  temporary  or  occasional  character  of  tliia  kind  of  move- 
ment, the  general  impulse  of  the  whole  heart,  and  the  tem- 
porarily excited  pulse,  serve  to  distinguish  it.  Besides,  this 
form  of  impulse  is  much  leas  superficial  than  that  of  cavities. 

The  mechanism  of  this  sign  is  obvious.  In  most  cases 
the  heart  is  simply  brought  into  undue  contiguity  with  the 
Bin-face  of  the  chest-.  In  cases  of  material,  upward,  or  lateral 
displacement,  traction  by  means  of  the  shortenings  of  fibrinous 
atihesiou,  &c.,  has  been  in  operation.  An  abnormally  full 
and  disturbed  condition  of  the  riglit  auricle  may  likewise  tend 
to  the  increase  of  the  impulse  of  the  heart* 

The  frequency  of  the  occurrence  of  hasial  impulse  at  the 
upper  intercostal  spaces  is  very  considerable.  I  find  it  in 
a  large  proportion  of  c-ases  at  the  hospital  Of  seventeen 
undoubted  cavity  cases  at  present  (August  1860)  under  my 
care  in  that  institution,  eleven,  or  64"7  per  cent^  present 
this  sign* 

I  ha*l  prepared  a  table  to  indicate  the  seat  and  extent  of 
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this  sign  in  the  above,  together  with  the  sent  of  cavity  and 
other  circumstances  ;  but  this  table  has  been  mislaid.  How- 
ever, I  have  this  day  (January  25th,  1861)  examined  eleven 
of  my  female  patients  in  the  boBpital,  all  'of  whom  have 
cavities,  with  a  view  to  this  inquiry.  I  find  that  five,  or 
nearly  fifty  per  cent,  of  these  patients,  present  the  baaial  heart 
impulse  at  the  superior  intercostal  spaces. 


Ag*. 

Scat  af  Itutrcilie, 

Sent  of  Cvfttf.         1         Gene»i  SUlf, 

IB 

2utl  Left  space. 

Left,  apex 

Hectic. 

22 

2ud  Left  ^lice. 

Ltifl  apex. 

Fnh  healtk 

n 

2nd  Left  spate. 

Left  apeat. 

VeryilL 

21 

2fld  Left  apace. 

Left  upex. 

IB:  iubed. 

23 

2tid  Loft  flpace. 

Left  apex. 

Exhausted:  hectic^ 

CHAR  XXXV. 

THIHD  BTAGE — co7itimtecL 

Did&itefecrf  Che«t.~Redwction,^Inptease.^yitil  Cttpamty.— Talde,— Litt3<* 
YtSim  Cf  Spirometer.  —  Over*devdopm©nt  of  Vmat  of  Che«t  —  iBofeiujo  of 
Werior  Thoradc  Ait-eij* — Obliterated  Veinsi.— Fiatuloufl  Openlsgi. 

TiiE  dimensions  of  the  thorax  are  very  generally  modified 
in  the  third  or  cavity  stage  of  phthisis-  The  most  com- 
mon alteration  is  one  of  diminution,  hut  we  occasionally  find 
also  one  of  increaaa*  If  we  pass  a  tape  measure  from  the 
spine  over  the  diseased  side,  and  carry  it  to  the  middle  of 
the  eternum  at  a  point  on  the  same  level  as  at  the  spine, 
we  shall  generally  discover  a  deficiency  of  greater  or  less 
extent,  varying  from  one  to  one  and  a  half  inch,  com- 
pared with  the  game  measurement  on  the  healthy  side.  The 
difference  occasiomilly  reaclie^^  to  two  inches.  The  measure- 
ment is  best  performed  on  a  level  with,  or  a  little  below,  the 
nipple  in  men,  and  immediately  under  the  mamma  in  women. 
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The  reduced  dimeneiori  is  associated  with  the  following 
physical  mgns :  defective  respiratiwDj  defective  voice,  except 
in  the  cme  of  cavity  at  the  hase,  and  defective  movement-, 
now  and  then  with  the  amphoric  respiration  voice  and  tinkle 
of  per  f oration  J  and  occasion  ally ,  but  very  rarely,  with 
Bcgophony  ia  empyema.  The  anatjtjmical  conditions  are  con- 
solidation and  comparative  absence  of  air  cells,  tubercle  antl 
bepatizatioo,  moderate  empyema,  and  if  we  regard  perfora- 
tion as  an  accident  in  the  third  stage,  pneumothorax,  i^-ith 
only  a  moderate  amount  of  air  in  the  cavity  of  the  pleura. 

The  dimensions  of  the  cheM  at  the  middle  and  base  are 
not  nn frequently  increased  in  the  third  stage^  An  increase 
of  an  inch  over  the  healthy  side  is  not  uncommonp  I  yester- 
day measured  a  young  woman  (O*  Fruen)  in  the  hospital 
suffering  from  a  large  cavity  on  the  right  side.  The  dimen- 
sions of  the  cavity  side  were  tliirteen  and  a  half  inchesj  while 
that  of  the  healthy  side  was  on!y  twelve  inches.  The  ana- 
tomical condition  here  was  tubercular  consohdation  with 
serous  infiltration. 

Empyema  is  one  of  the  most  common  causes  of  increase  of 
the  dimensions  of  the  chest  in  this  stage. 

I  have  recoaon  to  believe  that  the  lung^  enlarged  by  exces- 
sive vascular  supply,  by  serous  infiltration,  and  by  deposition  of 
tubercle  and  lymph,  occasionally  becomes  hypertropliiedj  or 
so  enlarged  aa  to  di&tend  the  chest  unduly,  and  to  increase 
the  dimensions  of  the  side.  I  have  frequently  seen  the  lung 
when  taken  from  the  body  to  be  of  more  than  the  natural 
size ;  and  further^  I  have,  on  mensuration^  found  such  an 
increase  as  that  noticed  in  the  case  above  referred  to,  to  he 
by  no  means  imcommon,  even  when  no  signs  whatever  of 
empyema  or  of  perforation  could  be  discovered. 

Perforation  of  the  lung,  when  it  gives  rise  to  the  presence 
of  much  air  in  the  pleura^  which  cannot  be  expelled  during 
expiration,  causes  an  excess  in  the  dimensiotjs  of  the  side, 
I  examined  a  young  man  (T.  Perry)  lately  in  the  hospital, 
labouring  imder  pneumothorax,  tlie  dimensions  of  whose  two 
Hides  varied  considerably.  The  diseased  side  (the  right) 
measured  16|  inches,  and  the  healthy  side  15  inches.  The 
other  physical  signs  were,  amphoric  respiration  and  amphoric 
voice  over  the  entire  side^  with  resounding,  hollow^,  or  tjTU- 
panitic  percussion  sound,  chiel3y  developed  at  the  base,  and 
contrasting  greatly  with  the  somewhat  dull  sound  of  the  base 
of  the  non-perforation  side.  But  the  dimensions  of  the  cheist 
in  pneumothorax,  like  the  other  signs  of  this  state,  fall  to  be 
described  under  the  fuurtli  or  perforation  stage. 
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Vital  Capacity. — ^Tbe  capacity  for  airj  or  the  vital  capa- 
city', as,  with  au  unduD  euiployrnent  of  this  important  adjec- 
tive, it  is  called,  of  the  lungs  iti  the  third  stage  of  phthisis,  is, 
as  a  rule,  greatly  less  than  that  of  the  first  and  second  stages. 
But  it  is  not  for  one  raoment  to  be  doubted  that  striking 
exceptions  bo  this  rule  now  and  then  present  themselves.  A 
cage  of  phthisis  in  the  third  stage,  marked  by  a  cavity  small 
io  size,  and  with  little  consolidation  in  the  other  partes  of  the 
lung,  is  now  and  then  met  with,  in  which  the  air  capacity  is 
reduced  lees  than  holds  in  a  case  of  phthisis  in  the  first  stage, 
with  tubercles  welt  disseminated  throughout  an  entire  lung,  or 
with  tuberclesfreely  deposited  in  both  apices.  A  case  of  phthisis, 
with  extensive  softening  in  the  second  stage^  and  with  a 
highly  congested  and  serous  state  of  the  more  healthy  lung, 
will  be  marked  with  more  reduction  than  holds  in  such  a  case 
of  the  cavity  stage  which  has  just  been  indicated.  Yet  the 
general  rule  holds  that  the  ca^pacity  is  more  diminished  in  the 
third  than  in  either  of  the  preceding  stages.  The  amount  of 
reduction  varies  much,  being  generally  in  proportion  to  the 
amount  of  destruction  of  vesicular  lung,  of  bronchia!  obstruc- 
tion^  of  hepatization,  or  of  liquid  in  the  pleura^  whether  this 
be  serous  or  sero-purulent* 

The  following  ta^ble  exhihita  the  vital  capacity  ia  the  third 
stage  of  phthisis.    The  oliservations  are  Dr.  Hutchinson's :— 


SiAtiiTit. 

Ctpajcltf  in  Cavltj  Stagr. 

Sfeet 

a  bch  to     &  feet 

1  inch. 

82  cubic  inches. 

a     . 

I     „     to    6    „ 

2    ,, 

86       „ 

5     H 

2    ,,     to    0    „ 

3    . 

89       ., 

a   M 

3     »     to     5     „ 

4     „ 

93       . 

5  „ 

4     „     to     &     „ 

5     ., 

97       .. 

fi  „ 

5   „    to   a   „ 

s    . 

100       ,, 

5    „ 

e     n      to     5      „ 

7         M 

IW       „ 

6     „ 

7     .*     to     6     „ 

8     » 

108       „ 

S        H 

8    n   to   a    „ 

fl     » 

112       „ 

&         H 

9  .*   to  a   ,, 

10     „ 

lie     h 

^        M 

10     „     to     5     „ 

n    , 

119       . 

5     n 

11    „    to    fi    „ 

0        M 

1^3       „ 

The  results  of  numerous  observations  made  upon  the  third- 
stage  patients  in  the  hospital  permit  the  couclusion  that  the 
amount  of  air  expired  by  them  is  very  much  below  the  aver- 
age  of  health.  My  experience  of  the  spirometer  with  these 
patients  does  not  permit  me  to  speak  highly  of  it  aa  a  practi- 
cal method  of  diagnosis.  In  the  first  place,  it  is  somewhat 
dangerous  to  cause  persons  with  excavated  lungs,  many  of 

B  3 


262 


VITAL    CAPACITI. 


them  ia  peril  of  hsemoplysis,  to  distend  the  luDgs,  and  then 
make  prolonged  expiratoiy  efforts.  Persons  who  have  made 
the  necessary  efforts  have  complained  days  after  of  various 
evil  resnlts  from  them.  To  \isb  the  spirometer,  even  tolerably 
well,  a  course  of  education  on  the  part  of  the  patient  is  naoes- 
eary,  and  long  before  this  haa  been  gone  through,  the  physi- 
cian may  easiiy  diacover  by  other  means  the  precise  situation 
of  his  patient,.  Females,  with  scarcely  an  exception,  render 
the  use  of  this  instrument  almost  ridiculous.  After  various 
efforts  and  much  patient  instruction,  though  suffering  from 
no  disease  of  the  lunga^  adults  will  expire  the  trifling  amount 
of  40  cubic  inches.  I  lately  tested  two  young  women  ;  one 
suffering  from  cavity  and  jinother  from  bronchitis,  and  the 
amount  expired  by  each  was  only  40  cubic  inches.  I  have 
been  told  that  Dr-  Hutchinson's  tables  have  been  formed 
from  observations  made  upon  males  only,  and  that  he  gave 
up  the  question  of  the  vital  capacity  of  females  in  despair. 

Minor  bio5S. — Before  concludiug  the  exploration  of  the 
thorax  in  the  third  stage  of  phthisis,  I  am  desirous  of  referring 
to  certain  physical  conditions  which  have  attracted  little 
noticej  and  yet  are  of  not  very  uufrequent  occurrence  at  tliis 
period.  I  shall  first  refer  to  a  highly-developed  state  of  the 
veins  of  the  integuments  of  the  thorax.  The  veins,  as  re- 
garded by  the  eye,  present  numerous  ramificatious  over  the 
upper  front  of  the  chest,  extending  to  the  upper  part  of  the 
arm,  and  to  the  neck*  The  veins  are  of  a  highly  blue  colour, 
and  altogether  form  a  striking  object  the  moment  the  patient 
is  uodreBsed,  I  have  remarked  this  condition  of  the  veins 
most  on  the  affected  side,  but  I  cannot  say  I  have  ever  seen 
it  restricted  to  it.  It  is  seen  pretty  frequently.  It  varies  in 
amount  in  some  tsises,  attracting  very  little  notice,  and  in 
others  it  is  altogether  impossible  to  overlook  it*  The  vena- 
tion of  the  surface  is  not  always  confined  to  the  front  of  the 
ehestj  hut  may  include  the  posterior  part  of  the  shoulders. 
In  one  or  two  examples  I  have  seen  it  restricted  to  the  upper 
and  posterior  surface  of  the  chest.  This  venation  is  generally 
associated  with  obvious  d^^spnoea  and  obstruction  to  the  pas- 
sage of  the  blood  through  the  right  ventricle  and  pulmonary 
arteries  dependent  upon  the  pulmonary  disease.  The  veins 
are  obviously  well  filled  with  blood,  hut  are  not  always 
dilated.  Sometimes^  however,  they  are  much  sw^ollen  and 
dilated,  I  may  mention,  though  the  observation  refers  to  the 
neck,  that  great  dilatation  is  very  frequently  seen  in  the  ex- 
ternal jugular  veins.  This  occurs  in  one  out  of  about  ten 
cases,     I  remember  observing  an  example  of  this  extraordi- 
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nary  venation  of  the  surface  of  the  chestj  in  which  I  felt 
aLinost  certain  that  piiliiation  existed.  It  is  right  to  observe 
that  this  condition  of  the  veins  is  by  no  means  restricted  to 
the  third  stage  of  phthisis,  for  I  have  seen  it  in  the  two  pre- 
ceding ones.  However,  it  ia  more  common  in  the  third  stage 
than  in  any  other,  and  I  have  therefore  treated  of  it  here* 
I  yesterday  ( January  1 1, 1861 )  examined  the  chest  of  a  young 
woman  in  the  third  stage  of  phthisis,  now  in  the  hospitaL 
No  particular  venation  was  observed  when  she  was  tranquil, 
but  during  cough  several  veimj  at  the  front  started  into 
strong  reUef.  They  seemed  to  be  filled  from  aljove.  It  is 
probable  that  these  veins  were^  till  lately ^  continuously 
dilated,  and  that  they  have  ceased  to  be  so  from  the  reduction 
in  the  maas  of  blood  coneequent  upon  the  advanced  stage  of 
the  diBease. 

Two  conditions  of  the  ^teries  and  veins  of  the  exterior  of 
the  thorax  I  have  occasionally  seen  in  this  stage  of  phthisis, 
which  1  deem  deserving  of  notice.  The  first  is  an  abnormal 
puliation  of  the  inferior  thoracic  artery  proceeding  from  the 
axilla.  The  pulsation  has  been  very  great  in  some  instances. 
It  has  usually  been  associated  with  acute  pleuritic  attacks. 
The  artery,  besides  pulsating  abnormally,  has  been  larger  and 
more  prominent  than  naturah  I  have  not  found  this  state 
confined  to  phthisis  in  tlie  third  stage,  but  it  has  been  more 
frequently  observed  in  it  than  in  the  first  and  second  stages, 
and  I  have  therefore  noticed  it  in  this  place* 

The  other  condition  is  a  hard,  obliterated  state  of  vein, 
corresponding  to  the  artery,  forming  a  whipcord-like  body, 
readily  felt  by  the  tingers.  It  is  the  vein  obliterated  by  in- 
flammation, or  by  fibrinous  deposits,  or  coagulated  blood. 
It  corresponds  with  the  enlarged  obliterated  veins  of  the 
thigh  and  leg,  observed  frequently  in  phthisis,  and  lately 
ably  discussed  by  I>n  Cur^ham  before  the  Medico- Chirurgical 
Society. 

Another  remarkable  physical  condition  occasionally  found 
on  the  exterior  of  the  thorax  in  the  third  or  cavity  stage  of 
phthisis,  is  a  certain  fistulous  opening  communicating  with 
the  pleuj-al  cavity  of  the  afifected  side.  The  opening  is  small, 
and  barely  admits  a  probe  i  there  oozes  from  it  sero-purulent 
fluid,  more  or  less  constantly.  It  is  found  chiefly  in  the 
lower  lateral  region*  It  is  a  natural  outlet  which  has  been 
formed  when,  in  consequence  of  inflammation  of  the  pleura, 
liquid  has  been  effused*  The  liquid,  not  having  been  re- 
moved by  absorption,  or  by  paracentesis  thoracis,  has  forced 
by  interstitial  absorption  an  on  tlet  or  outlets  for  itself.   I  have 
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seen  this  fiatulaiia  openii^^  vicaricms  perhaps  of  the  officer  ol 

the  physician  in  several  cases.  It  is  unnecessary  to  saj  that 
these  openings  occur  only  in  chronic  empyema.  It  is  inciim- 
bentj  boweverj  upon  me  to  admits  that  they  are  sometimes 
seen  independent  of  phthisis,  and  that  when  occurring  m 
this  disease,  they  are  not  restricted  to  the  third  stage,  Thia 
sjuhject  has  been  already  referred  to  in  treating  of  the  eogna 
of  the  second  stage. 

A  prominence,  or  bulgingj  or  hernia-like  tumour  is  some- 
times observed  at  the  second  and  thii^d  intercostal  spaces 
during  the  act  of  coughing,  A  circumscribed  tumoiu'  vnU 
form,  the  size  of  a  pigeon's  egg*  It  is  formed  of  the  cavity 
walls  distended  with  air.  Jt  disappears  upon  the  cessation  of 
coughing, 

A  tumour,  the  same  in  its  nature,  is  frequently  observed 
above  the  clavicle,  and  at  the  root  of  the  net^k.  This  tumour 
attains  to  greater  size  ttiaii  the  lajst  mentioned.  It  comes 
during  a  cough,  and  falls  immetliately  after.  I  have,  however, 
seen  a  swelling  during  coughiag,  slnuJar  in  appearance,  when 
uo  cavity  has  been  present. 


CHAP,  XXXA^L 
TsmB  STAGE  —  continued* 

Tte  AltiiBfttioiwi  of  the  Tlmwit.  —  Ofo-Nuaal  Paesages*  Laiyiuc  and  Tmoheji.- 
Voice.  —  Cough.  —  DuMtion  of  the  Third  Stage  Signs, 


The  physical  alterations  of  the  oro-nasal  passages,  the  throat, 
the  larynx  and  tracheaj  common  in  the  first  stage,  more 
common  in  the  secondj  become  in  the  third  more  varied, 
more  marked,  and  altogether  more  seriouj^,  frequently  calling 
for  active  treatment.  It  cannot  be  said  that  in  the  diagnosis 
of  phthisis  in  the  third  stage,  these  conditions  give  material 
aid,  for  in  general  tlie  presence  of  cavities  may  he  made  out 
with  certainty  by  far  more  direct  and  decisive  tests  applied 
to  the  limgs  and  che^t  themselves*  Nevertheless,  it  is  most 
important  to  know  what  the  conditions  of  the  part«  named 
are  in  this  stage  of  phthisis,  Tliese  conditions  being  known  to 
be  occasionally  associated  with,  and  dependent  upon  im- 
poitant  pulmonary  disease^  will  not  permit  the  very  serious 
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error  to  occur  of  overlooking  the  parent  disease,  simplj 
because  the  derived  and  secondary  maladies  attract  attentiun> 
It  is  also  poBsible  that  these  conditions  may  in  some  rare  and 
uncommon  ca^es  lead  the  physician  to  examine  the  chesty 
wlien  otherwise  that  region  might  remain  unexplored.  The 
affections  of  the  throat,  secondary  though  they  be,  have  not 
very  unfrequently  led  the  consumptive  patient,  for  the  first 
time,  to  consult  a  physician,  the  annoyance  proceeding 
from  them  being  often  excessive,  while  the  pulmonary  disea^ 
itself  has  caused  little  direct  distress.  But  over  and  above 
all  this,  the  argument  that  it  is  well  to  have  knowledge  and 
to  be  well  iiifonmed,  cannot  be  without  force,  when  we  have 
to  deal  with  such  a  destructive  disease  aa  pulmonary  con- 
sumption^ and  with  the  imperilled  health  of  our  fellow- 
creaturea. 

In  the  first  part  of  the  third  stage  of  phthieifl,  the  abnormal 
physical  conditions  of  the  parts  above  indicated,  are  lesa 
frequently  observed,  and  are  less  severe  than  in  the  latter 
period.  It  may  be  stated  that  in  a  very  small  percentage 
only  of  patients  do  we  find  these  parts  perfectly  healthy. 
Almost  every  sufferer  in  the  third  stage,  who  has  not  been  as 
it  were  prematurely  and  early  cut  off  by  imusually  severe 
symptoms,  by  complications  such  as  hajmorrbage,  pneumonia, 
acute  pleurmy,  and  empyema,  has  presented  one  or  more 
marked  physical  alterations  of  one  or  more  of  these  parts* 
The  patient  dying  the  usual  death  of  exhausting  phthisis, 
invariably  presents  diseased  conditions  of  the  mouth,  tongue, 
throat,  and  larynx. 

The  colour  of  the  cheeks  is  liable  to  alterationSp  The 
healthy  redness  of  the  Anglo-Saxon  face,  for  the  most  part  of 
the  twenty-four  hours,  is  considerably  reduced,  and  a  pallor  or 
sallow  aspect  take  its  place.  This  loss  of  colour  is  liable  to 
he  almost  instantly  replaced  by  exces^sive  redness  or  flushing, 
under  moral  excitement,  of  the  slightest  character^  to  remain, 
however,  only  a  short  period. 

In  highly  hectio  cases,  the  colour  of  the  cheeks  is  greatly 
heightened  at  various  parts  of  the  day,  particuhirly  in  the 
afternoon  or  evening,  and  at  any  time  after  eating.  It  has 
been  remarked  by  some  writers  that  the  flushing  is  more 
liable  to  occur,  or  to  be  more  developed  on  the  cheek  cor- 
responding with  the  side  of  the  chest  on  which  the  cavity  is 
situated,  and  I  must  admit  as  a  result  of  a  small  numerical 
inquiry  which  I  have  made,  that  the  observation  is  founded 
in  truth. 

Of  twenty-two  patients,  of  whom  eleven  are  males,  and 
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eleven  females,  now  in  tlie  hospital,  under  my  care,  atid 
suffering  from  tubercular  cavity,  fifteen  present  tlie  followiiig 
conditioiis  of  the  voice,  gum%  &c. :— 


tnHkii. 

Sox, 

Age, 

Morbid  Condi ilmii  of  Valcfl.  &t. 

S«4t  of  CaTltJ. 

J.  H. 

F, 

IS 

Whimpering  voice         *        ♦         ♦        * 

Left 

H.B. 

F. 

21 

0<!Cuional  groffbem  of  Toioe 

Left. 

M.P. 

F, 

u 

Oocuional  iKjarsenew 

Left                ! 

a  a 

K 

S9 

HojiTse  and  suppressed  voii^ts 

RigliL 

M,W. 

F, 

25 

Ckjinfiljet-e  aphook  at  timM 

Left. 

E.1L 

E 

U 

Aphonifli  fiirmerlj.    Tong%ie  red  iit  tip. 
Lower  gums  red      .         .        ,        . 

Right 

A.H. 

F, 

26 

Hoaracnefls 

Left. 

ELH. 

F. 

27 

Weak  Toice.     Lower  gmaa  reildeEied     * 

R%bt 

31  F. 

F, 

23 

TJpfer  mid  lower  giims  reddeoed 

Ldt 

a  a 

M. 

34 

Aphoaia.     Toogue  red  in  middle 

Left 

a  A. 

H, 

19 

Dry  atete  of  fetices       .         ,         .         . 

Rigbt&Va 

aw. 

M, 

26 

OecasiotigJ  weuknc^BS  of  voice 

Bight. 

aw. 

M. 

31 

Occaaiotial  weabieis  of  voice 

Lea 
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The  mucous  membrane  lining  the  interior  of  the  cheeks 
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is  very  frequently  found  to  be  over-retldened^  due  to  a  Rtate  of 
bjpenemia*  The  colour  is  unduJy  brilliants  The  mucoii^ 
membrane  is  often  a  little  fitllj  approaching  to  swelling,  and 
projects  where  it  corresponds  with  the  interspaces  of  the 
teeth.  Very  frequently  when  the  patient  ia  becoming  very 
exhausted,  the  membrane  is  found  to  be  aphthous ;  and  in 
some  cases  superficial  ulceration  takes  place. 

The  lips  are  frequently  the  seat  of  morbid  conditions. 
Pallor  is  the  most  common  state^  A  brilliant  redness  and 
highly  injected  state  are  common^  particularly  in  children 
and  in  young  women,  Tuniefiietion  uf  the  lips  I  liave  occa- 
aionaily  seen,  sometimes  attended  with  ulceration  at  the 
angles  of  the  mouth,  and  on  the  interior  surface  correspond- 
ing with  the  teeth-  The  lower  lip  is  most  frequently  affected, 
Eezematous  and  herpetic  stat^  are  not  uncommon.  A  girl, 
about  ten  years  of  age,  now  in  the  bospita.1,  and  suffering 
from  a  large  pulmonary  cavity,  ha8  been  for  several  weeks 
greatly  annoyed  with  an  inflammatory,  painful  and  swollen 
condition  of  both  lips,  evidently  dependent  upon  the  thoracic 
disease. 

Tbe  tongue  presents  in  almost  all  cases  of  pbthisisj  mpidly 
tending  to  death,  unhealthy  physical  appearances.  Often  it 
m  coated  with  a  denize  yellow  fur>  and  the  papilloB  are  long, 
woolly  or  hairy  looking.  In  many  caaes  the  tongue  presents 
spots  denuded  of  epithelium^  and  as  if  polished.  The  entire 
upper  surface  of  the  tongue  having  been  shorn,  as  it  were,  of 
it«  epithelial  covering,  is  uniformly  red  and  smooth,  and  raw- 
Hke.  This  deprivation  of  the  epithelium  is  often  sudden, 
Whejk  the  tongue  has  remained  some  time  in  this  abnormally 
red  and  smooth  condition,  it  frequently  becomes  covered  with 
patches  of  aphtha^i,  or  the  whole  surface  may  be  spread  over 
with  this  white  paraaitic  production,  to  be  occaflionally  re- 
moved in  part.,  and  to  be  soon  succeeded  by  another  crop. 
The  tongue,  however,  remains  in  some  few  cases,  healthy 
to  the  last. 

The  roof  of  the  mouth  is  frequently  the  seat  of  aphthaj, 
and  is  oflen  tender. 

The  pbarjTix  presents  all  the  conditions  mentioned,  aa 
occiUTing  in  the  second  stage,  and  in  an  aggravated  form,  I 
have  often  seen  this  part  covered  with  aplithje,  and  the  seat 
of  so  much  irritation  and  pain,  as  to  produce  distress  and 
difficulty  in  the  su-t  of  swallowing.  Pungent  medicines,  such 
m  ether,  are  freciuently  refused  by  the  patient  for  this  reason, 
and  I  have  known  drinks  containing  only  a  very  small  amount 
of  acid  tc}  be  the  source  of  great  annoyance  to  the  patient* 
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The  glottis  and  the  epiglottis  are  a^ldom  found  healthy 
in  the  &inking  patient  The  epiglottis  h  frequently  ulce- 
rated, particularly  on  its  under  surface^  and  on  the  side  cor- 
responding with  the  moat  diseased  lung.  I  have  seen  minute 
tubercles  upon  it.  The  glottis  is  occasionally  ulcemted,  aotl 
may  be  felt  mth  the  finger  to  be  irregular  in  consequence. 
In  gncb  cases,  distress  in  swallowing  ib  frequently  ex- 
perienced I  and  some  drops  of  liquid  passing  down  mUj  the 
larynx  will  threaten  to  destroy  life  by  suffocation.  Wlien  the 
glottis  is  narrowed,  suffoeatiou  and  strld ulcus  respiration 
sounds  are  heard  to  proceed  from  the  partes. 

The  larynx  in  many  cases  of  phthisis  is  much  affected. 
This  part  often  becomes  diseased  at  an  eaily  period  of  the 
third  stage,  and  few  exhausted  patients  have  this  part  in  a 
state  of  health.  In  some  cases  the  .sigQS  of  this  locd  affec- 
tion predominate  over  those  of  the  lung  disease,  and  even 
serve  to  mask  them  for  a  time.  This  hitter  fact  gave  rise  to 
the  erroneous  idea  of  there  existing  as  a  not  nn  common 
malady,  a  purely  laryngeal  phthisis.  The  pathological 
states  of  the  larynx  are  inflammation  more  or  less  acute, 
ulceration  and  the  deposition  of  tubercle*  These  are  the 
more  common^  but  at  a  later  period,  in  not  a  few  cases^  total 
destruction  of  the  vocal  chords  and  necrosis  of  tbe  cartilagei 
take  place.  The  physical  signs  which  attend  the«e  diseases 
relate  to  the  voice^  the  acts  of  respiration,  cough,  and  the  act 
of  swallowing- 

The  voice  at  first  is  rather  hoarse,  and  comparatively  indi&* 
tinct :  it  becomes  weak  ;  before  it  is  pronoimcedj  the  patient 
is  observed  to  hem,  and  to  endeavour  to  clear  the  throat  of 
mucus.  The  weakness  increases,  and  the  voice  often  degene- 
rates into  a  coarse  whisper,  and  then  the  atTection  is  called 
aphonia*  This  aphonia  is  Bometimes  so  complete  that  not  a 
single  word  is  articulated.  I  renieniber  a  man  at  the 
hospital  who  could  only  make  an  inarticulate  loud  noise,  and 
when  he  became  very  anxious  to  speak,  he  made  great  efforts, 
and  succeeded  in  produeiog  only  a  horrid  series  of  short 
roars.  It  was  impossible  to  understand  by  these  efforts  what 
he  desired- 

The  respiratory  sounds  are  stridulous  in  many  cases,  the 
quality  seeming  to  be  acquired  at  the  larynx, 

These  stridulous  soimds  are  loud*  The  patient  upon  exer- 
tion has  this  quality  intensified,  and  he  then  feels  as  if  he 
might  l>e  suffocated*  These  sounds  are  often  so  loud  as  to 
mask  the  presence  of  very  grave  disease  in  the  lung*  1 
remember  an  hospital  patient  whose  laryngeal  boiukIs  were 
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SO  loud  &B  to  render  for  a  time  all  satisfactory  exploration  of 
\m  lungs  impoeaible.  He  died  eutfocated,  no  operation  being 
permiBsible.  I  remembcT  also  thca  case  of  a  man  who  served 
in  an  open  oyster-shop  in  Oxford  Street,  whose  laryngeal 
reBpiratioD  sounds  were  so  pronounced  as  successfully  to  con- 
ceal the  ai^eultatory  gigns  of  cavity  in  the  luiig,  Ali  at  once, 
however,  amphoric  respiration  and  amphoric  tiidcle  of  a  large 
cavity  were  made  out*  Notwithstanding  all  this,  the  patient 
continued  to  open  oysters,  the  shop  window  unclosed,  strain- 
ing for  health,  and  speaking  only  in  a  hoarse  whispen 

Moist  crackles  frequently  take  place  in  the  larynx,  and 
may  he  heard  at  a  distance.  They  often  grieve  the  patient 
and  ruffle  his  temper. 

The  cough  is  atridulous  and  suffocative,  and  thiia  it  is  with 
difficulty  the  morsel  of  food  cautiously  dealt  withj  is  ulti- 
mately passed  down  the  oesophagus. 

The  cough  of  tJbe  third  fitage  m  generally  a  source  of  much 
annoyance.  It  is  heard  in  nearly  all  cases*  But  I  Iiave 
known  not  a  few  patients  to  Ije  altogether  free  from  it  for 
days  and  weeks.  This  circumeta-nce  has  given  them  great 
confidence,  and  has,  in  the  opinion  of  some  of  them,  conclu- 
sively proven  the  non-existence  of  pulmonary  disease.  This 
al)fience  is  observed  in  chrome  caees  progressing  favourably. 
Many  patients  really  have  cough,  and  will  even  cough  in 
one*a  presence,  yet  maintain,  in  the  face  of  remonstrance 
from  friends,  that  they  have  no  cough  and  never  had  one. 
In  many  patients,  even  in  those  who  ai'e  doing  pretty  wellj 
the  cough  19  loud  and  irequent.  In  the  exhausting  patient, 
it  IB  generally  a  great  annoyance,  constantly  causing  distress, 
and  during  night  interfering  with  his  sleep.  The  cough  is 
generally  loud  and  prolonged;  the  whole  chest  is  strongly 
compressed,  and  it  is  repeated  several  times  before  the 
patient  is  relieved.  Much  sputum  is  generally  hrougbt  up; 
this  being  yellow  or  green  mucus,  and  pug  with  or  without 
blood.  Sometimes  the  sputum  is  clear  and  glairy,  and  con- 
tains some  bubbles  of  air.  This  is  most  observed  when  there 
16  acute  inflammatory  action. 

The  duration  of  the  signs  of  the  third  stage  is  a  very 
variable  period.  In  chronic  cases  which  do  well  they>  or 
some  of  them,  may  continue  even  ten  or  twenty  years,  I 
have  known  a  man  bring  up  cretaceous  formations  during 
a  period  of  some  twenty  years.  This,  however,  is  not  the 
usual  duration.  Most  patients  who  die  in  the  third  stage 
have  not  had  the  wigns,  there  is  good  reason  to  believe,  above 
two  or  three  years*     la  a  large  number  of  c^wjes  the  duration 
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is  about  BIX  months*  In  not  a  few  acute  cases,  in  cases  - 
marked  by  hereditary  tendency,  and  in  eases  in  which  tlie 
patient  either  will  not  take  care  of  Iiimaelf,  or  is  ineapable 
of  having  the  comforts  of  life,  the  means  of  warmth  and 
nutriment,  and  the  advantages  of  medical  ad  vice  j  the  period 
of  the  physical  signs  is  not  mare  than  a  few  weeks. 

An  abatement  of  the  third-stage  signs  frequently  takes 
place  for  a  time. 

The  comforts  of  home,  the  attendance  of  a  good  niu^se-,  the 
genial  climate  and  medical  aid,  even  the  efforts  of  nature 
nearly  unaided,  serve  occa^sionally  to  dismiss  some  signs  and 
abate  others.  Three  monttis'  residence  in  the  Hospital  for 
Consumption  I  have  known  to  effect  these  results  in  nume- 
rous examples  of  the  disease  in  its  third  stAge. 

The  terminaticm  of  the  third-stage  signs  are  threefold. 
In  some  few  favoured  patients  they  terminate  in  the  restored 
health  and  the  modified  signs  of  obliterated  cavity,  &c ;  in 
the  great  majority  death  concludes  the  signs  and  thepatient^s 
hopes  and  sufferings;  in  a  eonaiderable  number,  the  signs 
terminate  in  tlie  fourth  stage  or  perforation  period, 


CHAP.  XXX\7L 


FOURTH   OR    PERFORATION   6TAQE* 


Ftmioal   Signs.  —  Tyrnpanitic    Percwsaiou    Sound.  —  Dull  Fercupjsion 

Effimion.  —  Amphorie  Respiration.  — ^  Signs  of  ThiM  Stage  nbatcd,  —  Com- 
piired  witli  Cavity  amphoric  Sou  ads. 

Phthi^s  haa  iisualiy  been  divided  into  three  stages,  but  I 
believe  that  the  course  I  have  decided  to  adopt  in  dividing 
this  malady  into  four  stages  is  more  agreeable  mth  the  natural 
iuBtury  of  the  complaint.  Excavation,  which  ib  the  eharac- 
teriatic  of  the  third  stage,  tends  to  pr ogress j  and  the  progres- 
sion of  excavation  uaturaUy  tends  to  the  penetration  or 
perforation  of  the  pleura.  But  for  pleural  adhedons  in  the 
third  stage  perforation  would  be  almost  unavoidablcp  Per- 
foration ia  a  natural  consequence  of  progressive  excavatioa* 
This  is  more  than  can  he  said  of  empyema^  excepting  in 
dependence  upon  perforation^  for  it  is  more  an  adjunct  to, 
or  a  complication  of,  the  disease.     There  is  no  unavoidable 
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tendeD<7  to  simple  empjenia.  But  it  is  otherwifie  with  per- 
foratiou  in  the  c^se  of  progressive  pbthisiii.  The  progresa  of  a 
ca^ty  ia  to  the  surface.  But  putting  aside  mere  tendency,  let 
us  inquire  into  actualities.  I  am  fiatiBfied  that  perforation 
actually  occurs  in  a  very  considerable  proportion  of  advanced 
or  old  standing  cases  of  phthisic.  I  have  met  with  many 
examples  of  perforation,  and  besides^  I  have  every  conviction 
that  cases  constantly  occur  without  their  being  recognised. 
Perforation  is  an  accident  which  occurs  only  or  chiefly  when 
the  patient  is  very  ill,  and  generally  long  after  softening  or 
cavity  has  been  diagnosticatecL  The  patient's  dise-ase  is  ao 
well  known  that,  in  the  extreme  end  of  his  sufferings,  exa- 
mination is  not  thought  to  be  essential ;  and  again ^  the 
exhaustion^  the  helplessness,  the  breath lessn ess,  the  agony, 
and  the  apparently  near  dissolution  of  the  sufferer,  argue 
with  the  physician  for  non-distarbance  and  for  quietude. 
The  frequency  of  perforation  has  lately  been  much  brought 
before  me.  At  the  moment  at  which  I  write  (Sept,  25tL, 
I860)  I  have  in  the  hospital  two  patients, — one  a  young 
woman  15  years  of  age  (Weare),  another  a  young  man 
(Perry)  about  22,  suffering  the  agonies  of  perforation.  It 
was  only  this  afternoon  that  I  examined  the  perforated  lung 
of  a  patient  who  died  of  pneumothorax  a  day  or  two  ago. 
Two  patients  out  of  seventeen  suffering  from  cavity  in  the 
lungs,  at  present  under  my  care,  give  a  large  percentage 
viz*  II" 7.  This  percentage  is  doubtless  above  the  average, 
but  I  am  satisfied  that  it  is  not,  what  many  physicians  will 
believe  it,  very  gmath^  above  it.  This  rate  of  frequency 
much  exceeds  that  which  holds  w^ith  cavity  cases  at  an  early 
pericxl  It  is  to  be  borne  in  mind  that  cavity  cases,  on  the 
whole,  are  seen  at  a  late  stage  in  the  hospital,  and  that  not  a 
few  patients  are  admitted  in  an  almost  moribund  condition. 

Before  leaving  the  .subject  of  the  frequency  of  perforation, 
I  would  add,  that  if  we  look  at  the  deaths  from  phthisis  in  it^ 
three  accepted  stages,  and  compare  them  with  the  deaths 
from  perforation,  the  latter  condition  assdme^  gr^^t  promi- 
nence. Since  October  1860,  I  have  had  four  deaths  among 
my  female  hospital  patients,  and  two,  or  fifty  per  cent  of 
them,  occurred  in  the  perforation  period.  During  the  same 
tune  I  have  had  seven  deaths  amongst  my  male  hospital 
patients,  and  one  occurred  during  the  perforation  period.  In 
private  practice  two  deaths  have  occurred  since  August  untler 
my  own  eye,  from  perforation.  What  rate  these  bear  to  the 
total  number  of  phtliisical  persons  who  have  consulted  me 
privately,  and  who  have  since  died,  I  am  unable  to  say ;  for 
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comparatively  few  resalts  are  communicated ;  but  it  must  be 
conniderable.     (Jan.  28 j  1861.) 

Further,  I  would  submif,  that  during  the  time  I  have  been 
full  physiciau  to  the  hospital,  several  cases  have  occurred 
which,  though  I  could  not  positively  eay  were  perforatiou 
cases,  yet  presented  highly  suggestive  signs  of  pneumothorax, 
guch  as  obBCure  amphoric  respiratioa  and  tinkle. 

The  physical  signs  of  the  fourth  or  perforation  stage  are 
very  remarkable  and  interesting.  A  greater  difference  holds 
between  these  signs  and  those  of  other  stages  of  phthisis  than 
between  those  of  any  two  of  the  other  stages*  The  moet 
conspicuous  signs  of  the  fourtb  ata-ge^  in  reference  to  auscul- 
tation and  percussion  J  are  ab8olut^ly  new,  ajid  not  a  mere 
increage  of  those  of  another  stage*  They  take  the  place  to  a 
large  amount  of  the  signs  of  the  third  stage,  to  which  they 
suddenly  cause  a  cessation  or  bring  an  abatement. 

The  physical  signs  of  phthii^is  in  its  fourth  stage  are  so 
different  from  tboJ^e  observed  in  the  previous  course  of  the 
disease,  that  on  this  account  it  is  not  only  natural,  but  very 
conducive  to  the  avoidance  of  important  errors  in  diaguosia, 
and  even  to  the  very  discovery  of  the  nature  of  the  disease 
itself,  that  a  broad  line  of  demarcation  should  be  established 
between  this  and  the  preceding  period  of  the  malady.  To 
continue  to  treat  this  period  as  an  accidental  condition  of  the 
third  stage  is  assuredly  not  consistent  with  the  novelty  and 
importance,  and  ev^en  antagonism,  of  the  new  signs,  and  with 
the  marked  alteration  in  the  morbid  anatomy  upon  which 
they  depend,  and  with  the  sudden  access  of  most  distressing 
gymptoms. 

The  formation  of  a  new  stage,  that  of  perforation,  will 
serve  beneficially  to  call  more  partictdar  attention  to  the 
accident  of  perforation,  and  to  cause  this  condition  to  be 
better  studied,  to  be  more  looked  for,  and,  I  am  convinced,  to 
be  lees  frequently  altogether  overlooked. 

The  clearneHS  or  the  extraordinaiy  air  character  of  the 
percussion  sound  which  attends  this  stage,  is  so  different 
from  the  dull  percussion  almost  universally  associated  in  the 
mind  of  the  medical  practitioner  with  pulmonary  consump- 
tion, that  wheu  bis  hrst  visit  is  made  to  a  patient  in  the 
fourth  st^e,  be  is  liable  to  conclude  that  the  lungs  are  sound, 
that  no  disease  is  present  in  these  organs,  and  that  careful 
auscultation  is  totally  unneceesary.  He  internally  says,  "  Oh> 
what  fine  percussion!"  I  am  convinced  that  the  cleame^ 
and  fulness  of  percussion  sound,  so  different  from  the  short 
flat  sound  believed  to  be  almost  insepEU-able  from  phthisisi 
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has  on  numerous  occasions  led  to  the  conclusion  that  tho 
chest  need  not  be  auBcultated,  even  when  tlie  perforation  or 
last  sti^e  of  phthisis  had  arrived,  and  the  patient  htis  been 
within  a  few  days  or  hours  of  his  dissohition.  I  liave  very 
lately  met  ^dtb  such  an  example.  The  attendant,  patting 
the  thorax  and  exclaiming  "plenty  of  air  here,"— is  apt  to 
imagine  that  the  underlying  and  compressed  lung  is  more 
than  usually  healthy, 

pEBCrSSION    IN    THE   PERFORATIOK   STAGE    OF    PHTinsiS. — The 

percussion  sound  of  the  thorax  in  the  fourth  stage  is  remark- 
able for  loudness,  extent  of  area,  air  quality,  and  hollow 
drum-like  character,  W>en  the  chest  is  struck,  the  whole 
side  Beema  to  give  out,  and  does  give  out,  a  loud,  souorous, 
almost  musical  note.  The  note  seems  to  proceed  from  full 
vibrations  of  the  entire  n\m,  and  all  the  contained  parts. 
The  side  may  be  felt  to  vibrate  at  the  same  moment.  The 
aoimd  IB  drum-like,  and  has  therefore  been  callc^d  tympanitic. 
It  is  a  full,  large- volume  soundj  and  seems  to  fill  the  room, 
if  a  small  one,  in  which  the  percussion  is  performed. 

The  sound  is  obtained  from  the  percussion  of  every  and 
SLfiy  part  of  the  perforation  side,  from  the  clavicle  dt>wn  to 
the  rib  corresponding  with  the  very  base  of  the  lung  ante- 
riorly, laterally,  and  posteriorly,  at  first,  or  until  air  is 
absorbed  or  liquid  is  formed.  Inferiorlj,  the  percussion  clear 
and  resonant  sound  is  obtiuned  beyond  thiB,  and  the  tym- 
IDiinitic  percussion  of  the  left  side  may  descend  so  low  as  to 
mingle  with  the  tympanitic  percussion  sound  of  the  stomach. 
On  the  right  side,  instead  of  a  dull  percussion  sound  from 
the  region  of  the  liver,  we  often  have  a  clear  or  even  a  tym- 
panitic sound.  The  resonance  Ls  fullest,  for  the  most  part, 
over  the  middle  and  base  of  the  chest.  It  is  below  the  angle 
of  the  scapula^  in  the  lateral  region  and  in  the  mammary 
region,  that  the  fullest  amount  of  rc-sonance  or  air  quality 
is  obtained*  It  is  at  the  apex  of  the  chest,  above  the  clavicle, 
at  the  clavicle  and  below  it,  that  the  fulness  or  resonance  is 
least  developed.  After  lasting  some  days,  or  weeks,  the 
resonance  is  liable  to  become  diminished  at  the  base  of  the 
chest,  and  even  to  be  replaced  by  dulnese :  this  occurs  upon 
the  supervention  of  effusion,  and  the  abatement  of  resonance 
and  the  replacement  of  it  by  dulness  are  proportionate  to  the 
mraount  of  the  sonim  or  sero-punilent  tiqiiid  contained  in 
the  pleura.  In  general,  a  very  considerable  amount  of 
effusion  is  necessary  very  sensibly  to  modify  the  resonant 
and  tympanitic  character  of  the  percussion  sound  of  the 
|>erforatioo  atage  of  phthisis. 
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The  presence  of  dx  ounces  of  liquid,  whicli  I  lately  found 
in  the  chest  of  a  female  (Farrell)  who  died  of  perfoiution, 
had  l>een  altogether  inoperative  in  reducing  the  air  ehantcter 
of  the  percussion  note* 

The  tympanitic  percussion  sound  alters  with  the  progress 
of  the  perforation  stage.  In  general,  at  the  very  first  it  is 
decidedly  appredable ;  in  a  few  days  it  i^  liighlj  pronounced, 
heiug  elicnted  from  all  parts  or  nearly  all  paits  of  the  affect^ 
side ;  in  the  course  of  some  weeks  it  generally  happens  that 
©orae  degree  of  dulness  is  found  in  the  lower  dorsal  and 
lat£*ral  regicma  from  the  presence  of  ef^mon.  Again,  after  a 
very  conaideralile  Jap^e  of  time  the  general  resomwce  may 
become  grfuiusdly  reduced,  and  continue  t^  reduce  imtH  it  is 
scarcely  appreciable.,  this  occurring  when  the  perforation  is 
contracting  or  contracted,  and  when  the  pleural  air  is  being 
reduced  by  absorption. 

Sometimes  the  tympanitic  resonance  is  to  be  obtained  at 
its  highest  degree  immediately  id'ter  the  occurrence  of  per- 
foration signalized  by  great  diwtreaa.  At  other  times  I  have 
reason  to  believe,  perforation  occurring,  the  aperture  being 
small,  and  very  little  air  being  admitted  into  the  canity  of 
the  pleura,  that  the  resonance  is  only  very  moderately  in- 
creased, and  HO  little  marked  as  to  cause  in  itself  no  suspicion 
of  perforation,  I  have  in  some  examples  of  the  i>erf oration 
stage  of  phthisis  found  the  resonance  only  moderately  in- 
creased beyond  the  normal  degree,  and  at  a  time  when  I 
have  been  able  to  hear  undoubted  pleural  cavity  respiratioD 
and  voice,  i.e,  amphoric  respiration  and  blowing,  and  also 
amphoric  voice. 

In  some  examples  of  perforation,  do  abnormal  resonance  is 
heard  on  percussing  the  clavicular  regions,  and  some  degree 
of  dulness  may  be  obtained  as  low  as  the  level  of  the  upp^r 
border  of  the  third  rib.  This  occurs  when  the  adhesions  are 
extensive,  firndy  binding  the  thoracic  walls,  and  so  complete 
as  to  prevent  air  getting  between  the  apex  of  the  lung  and 
the  walls  of  the  thorax.  But  it  is  right  to  observe  that  in- 
creased resonance  is  not  excluded  from  paii^a  under  which 
adhesions  exist*  The  air,  if  in  great  quantity,  in  tlie  vicinity 
serves  to  produce  even  over  adherent  parts  undue  resonance 
to  some  moderate  extent. 

The  tympanitic  character  of  the  percussion  sound,  it  may 
seem  needless  to  say,  increases  with  the  accumulation  of  air 
in  the  pleura,  and  abates  with  the  reduction  of  the  volume  of 
tliat  fluid  by  absorption. 

Hie  tympanitic  percussion  of  perforation  is  sudden  in  its 
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aooess*  The  physician,  after  having  heard  the  usual  dull 
BOUJid  at  one  visit,  will  on  his  next  be  struck  by  finding  no 
dulneas,  but,  on  the  contrary,  a  clear  soiiudj  more  so  than  on 
the  healthy  or  the  non-perforated  aide,  Thia  will  perplex  him 
if  he  do  not  call  to  mind  the  liability  to  perforation,  and  if  he 
fihuiild  fail  to  discover  the  usnal  reputed  signs  of  perforation, 
viz.  amphoric  blowing  and  nietallic  tinkle*  I  lately  examined 
a  young  female  in  the  hospital  suffering  from  numeroui 
cavemulea-  The  percussion  sound  on  her  admission  was  dull 
all  over  the  posterior  surface  of  the  chest,  and  it  was  distinctly 
80  recorded,  A  few  daya  after  the  percussion  sound  was  found 
greatly  altered,  being  exceedingly  resonant  on  one  side  and  less 
so  on  the  other.  I  began  to  doubt  the  correctness  of  the  first 
observation,  m  none  of  the  other  usual  signs  of  perforation  were 
obtained ;  but  my  doubt  wa**  dissipated  a  few  daya  alter  by 
finding  very  lond  amphorle  blowing  on  the  more  rasonant  side. 
This  patient  died.  Two  perforations  were  found,  recent  lymph 
covered  the  pleura,  but  no  effusion  had  formed. 

The  tympanitic  percussion  due  to  perforation,  in  my  experi* 
ence,  and  I  believe  in  that  recorded  by  othera^  has  been  gene- 
rally confined  to  one  Bide*  By  tneaas  of  the  restriction  of 
tympanitic  resonance  to  one  side  of  the  che4?t,  the  contrast  m 
soon  ina<le  out,  and  the  true  nature  of  the  internal  condition 
is  appreciated, 

Increaeed  re^nance,  approaching  to  tympanitic  sound,  how* 
ever,  occasionally  doejs  hold  on  the  non-perforated  side,  and 
takes  its  origin  in  part  from  the  air  on  the  opposite  side.  The 
clear  resonance  in  this  case  on  the  non -perforated  side  is  less 
general,  and  Is  manifested  chiefly  near  the  sternum  and  the 
spine.  That  such  abnormally  resonant  soimd  is  produceable  in 
this  manner  I  am  fully  assured.  In  the  case  of  the  young 
female,  above  referred  to,  an  abnormally  reiionnnt  note  hehi 
on  the  healthy  side.  Death  occurred  ;  and  it  wag  only  on  one 
side  that  perforation  and  pneumothorax  existed,  as  was  ascer- 
tained on  the  post-mortem  examination.  The  resonance  of 
the  sound  side  proceeds  in  a  great  measure  from  the  air  con- 
tained in  the  opposite  side. 

Tympanitic  percussion  sound  of  perforation  is  generally  ac- 
.  oompanied  with  other  signs  declaratory  of  the  accident  or  event, 
Fl  may  say  that  in  every  example  other  signs  muwt  have  existed 
at  one  time  or  another.  But  on  the  other  hand,  tympanitic 
percussion  sound  may  be  present  for  a  time  and  at  an  exami- 
nation without  other  signs  being  pronounced-  Bo  generally  is 
the  form  of  percussion  aesociate*!  with  amphoric  respiration 
or  voice,  with  metallic  tinkle  ranging  over  a  great  area,  with 
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Bplashing  sounds,  and  comparative  immobility,  tliat  except  in 
an  exceptional  c^ee,  whicli  one  has  some  little  difficulty  in  con- 
ceiving, I  ahould  be  disposed  to  regard  tympanitic  resonance, 
though  highly  suBpiciouSj  as  inconcUisive  of  the  presence  of 
perioratiou  without  the  corroboration  of  one  or  more  of  these  J 
other  Bigns,  Making  this  restriction^  I  have  no  hemtation  in  I 
flaying,  that  amplioric  respiration  is  often  absent  for  a  time  I 
when  perforation  has  occurred,  and  is  denoted  only  by  tyni-  I 
panitic  perciiasion.  The  practical  lesson  to  be  taken  from  J 
this  is,  not  hurriedly  to  conclude  that  tympanitic  percussion  ^J 
sound  IB  necessarily  non-perforation  in  its  origin,  because  ^H 
amphoric  bruits  cannot  be  heard  at  our  fii-st  examination,  ^1 
When  I  come  to  spe^vk  of  amphoric  respiration,  it  will  be  I 
seen  that  it  is  not  alwaya  persistent,  and  is  seldom  uniform  I 
in  intensity  and  force  for  many  days  together ;  but,  on  the  I 
contrary,  is  variable  in  it^-lf  and  in  its  associated  signs.  The  I 
percussion  note  is  of  a  constant  character;  no  material  change 
is  perceived  to  take  place  from  day  to  day.  AMien  the  reso- 
nance becomes  impaired,  it  does  so»  gradually  giving  place  ta 
a  healthy  sound,  or  the  absolute  dulness  of  empyema^ 

While  the  greater  part  of  the  side,  the  perforated  side^ 
gives  to  the  percussion  stroke  a  tjmipauitic  answer,  in  gene- 
ral, dulness,  but  somewhat  qualified,  continues  at  the  clavicle, 
and  above.  This  circumstance  depends  upon  the  presence 
of  atlhemons,  and  the  extent  of  retained  dulness  vn\l  depend 
upon  the  greater  or  lesser  extent  of  the  abnormal  union 
which  has  taken  place. 

The  mechanism  of  tympanitic  percussion  sound  is  obviousL 
It  is  due  to  air  in  the  pleural  cavity.  This  permits  the  ©olid 
walls  of  the  chest  to  vibrate  fully  and  freely  and  extensively, 
and  for  a  long  period.  The  sonorous  vibrations  being  free 
from  pressure  and  impediment  run  throughout  the  whole 
length  and  breadth  of  the  side ;  they  are  propagated  in  the 
pleural  cavity,  and  reflected  back  and  forward,  causing  a  pro- 
longed sound.  The  vibrating  chords,  so  to  speak,  aie  long, 
and  accordingly  emit  grave  prolonged  sounds,  the  reverse  of 
what  occurs  in  the  case  of  short,  chords,  which  emit  short, 
acute,  or  short  duration  sounds. 

The  bruit  de  pot  fele  sound,  or  cracked-pot  clink,  I  have 
never  heard  iu  the  fourth  or  perforation  stage  of  phthisis* 
It  does  not  seem  to  be  continued  on  from  the  third  to  the 
fourth  stage.  The  presence  of  air  in  the  pleural  cavity  pro- 
bably suffices  so  to  compress  the  cavity  as  to  present  a  suffi- 
ciency of  air  quoad  this  peculiar  sound.  The  air  exterior 
to  the  cavity  will  receive  the  percussion  stroke,  and  oppose 
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~0\^  origi nation  of  the  sign.  Wlien  the  air  in  the  pleural 
cavity  is  t^3tally  absorbed,  and  the  patient  continues  to  Hve, 
I  gee  no  reason  why  the  bruit  de  pot  fele  sound  should  not 
return. 

The  ordinary  dull  percussion  sound  at  the  clavicular  re- 

gion  I  have  found  to  return  in  a  few  examples  of  phthisiH 

in  whii-'h  perforation  had  taken  place.     Thii§  is  effecte<l  by 

the  removal  by  abj^orptiou  of  the  contained  riir*     I  believe 

that  absorption  of  a  considerable  amount  of  air  cannot  take 

p]4W?e  to  that  extent  as  to  reproduce  full  dulness  under  some 

two  or  three  week^.     With  this  reproduction,  the  tympanitic 

Iresonance  in  other  part*^   is  material  ij  reduced.      Together 

[with  the  absorption  necessary  to  these  result*?,  it  is  essential 

^ihat  the  further  admission  of  air  be   prevented,  at  least  for 

the  time,  into  the  pleural  cavity. 

The  duration  of  tympanitic  resomiJice,  with  its  accessories, 
is,  on  the  whole,  of  short  duration,  being  that  of  course 
i  of  the  perforation  stage^  which  is  usually  short,  A  montli 
\is  a  common  term;  but  I  have  known  it  certainly  to  endure 
with  more  or  ]em  variation  and  ioteiisity  for  abuut  a  year. 
Of  this  I  have  not  the  smallest  doubt,  and  I  shall  refer  to 
this  subject  when  I  speak  of  amphoric  respiration  sounds. 

The  termination  of  tympanitic  percussion  is  observed 
in  some  few  examples  of  the  fourth  stage  in  the  restored 
dulness  of  the  third  st^ige.  I  have  seen  examples  of  this. 
In  a  considerable  proportion  it  never  ceases  during  life,  and 
may  be  heard  even  ai^ter  death.  This  occurs  when  no  cffu- 
eion  takes  place,  or  when  liquid  forms  in  only  moderate 
amount. 

The  tympanitic  resonance  terminates,  in  many  cases,  in 

the   development  of  a    very  different  sound,   viz-    absolute 

kjiulness  at  the  more  dependent  parts  of  the  side,  and  in  the 

Ftefltriction  of  itself  to  a  small  portion  of  the  side,  that  always 

being  the  uppermost.     This  takes  place  when  much  liquid 

.forms;  the  liquid  gravitates  to  the  most  dependent  parts, 

ad  the  air  rises  to  the  most  elevated. 

The  presence  of  liquid  in  the  pleura,  the  consequence 
anerally  of  pleuritis  caiLsed  by  the  entrance  of  air,  and  of 
discharge  through  the  perforation,  on  the  whole,  reduces  the 
tympanitic  percussion  sound  less  than  we  would  at  first 
expects  A  moderate  amoimt  of  effusion  is  generally  pre- 
sent after  a  week  or  two  ;  but  thiB  will  fail  to  cause  dulnesa, 
or  even  a  sensible  reduction  of  the  hollow  or  drum-like 
[»iind.  Effusion  to  the  extent  of  twenty  ounces  may  be 
present ;  and  even  at  a  careful  examination,  such  as  patients 
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can  bear  who  are  very  ill,  as  tho8e  aflrect4?d  with  perforatifl 
generally  are,  no  very  appreciable  diilness  may  be  d 
veredi  I  bave  kiiowix  forty  i>Uiices  of  sero-puriileot  liquid 
presentj  and  yet  the  tympanitic  floimd  of  perforation  ha* 
been  fiilly  audible  imd  proeurable  from  all  parts  of  the 
thorax.  In  this  case  the  air  was  also  in  large  ainount. 
From  obaervatioiis  which  I  have  made^  I  conclude  that  much 
liquid  is  required  to  counteract  the  preaence  of  air^  quoad 
resonanee. 

The  pereiifision  of  the  thorax  in  the  fotuih  stage  of  phthisis 
ia  more  valuable  and  suggestive  than  in  any  other. 

Amphoric  respiration  k  the  cbaraeteristic  respiration  of 
the  fourth  or  peribration  stage  of  phthisis,  Aa  cavernous 
respiration  m  the  eharacteristic  of  the  third  stage,  ao  amphnric 
respiration  ia  the  peculiar  characteristic  of  the  perforation 
stage.  It  is  very  remarkable  in  ita  character,  very  diflferent 
from  the  vesicular  respiration  of  healthj  bronchial  respira- 
tion or  the  ordinary  fornis  of  cavernoiia  breathing  soiands. 
Yet,  as  cavernous  sounds  absent  themselves  in  the  tbinl 
stage,  amphoric  sounds  of  respiration  may  be  inaudible  for 
a  time. 

Amphoric  respiration  is  only  ini perfectly  indicated  by  its 
title.  It  has  two  essential  characteristics,  while  only  one, 
the  amphoric,  is  fiuggested  by  the  name.  Amphoric  respira- 
tion is  at  once  a  blowing  fistulous  sound,  and  a  large  vibrat- 
ing cavity  soimd  more  or  less  ranging  over  one  side  of  the 
thorax.  When  the  ear  m  placed  upon  the  perforated  side, 
and  the  mind  earnestly  attends,  a  blowing  sound  is  heard, 
and  it  i^  found  to  be  diffused  through  a  large  chamber  Ulled 
with  air*  The  blowing  eeems  to  proceed  from  an  opening 
or  fissure,  and  to  pass  into  the  pleiu^al  chamber,  and  range 
throughout  it.  It  much  resembles  the  sound  which  we  hear 
when  the  lips,  being  loosely  applied  to  the  mouth  of  a  lx>ttle 
with  a  small  neck,  air  m  gently  blown  into  the  interior  of  the 
vessel.  In  this  experiment  two  sounds  are  heard,  \dz-  the 
bottle-neck  or  narrow-opening  sound,  and  the  reflected  or 
resommt  and  consouating  glass  wall  sound  of  a  soniewhat 
metallic  character,  or,  indeed,  of  what  it  really  is,  a  glaj^ 
sound.  In  the  cm^e  of  amphoric  respimtion  of  phthisis,  the 
neck  through  which  air  passes  is  the  aperture  in  the  cavity 
w^all,  including  its  pleural  lining,  and  the  chamber  is  the 
pleural  cavity  filled  with  air,  and  covered  in  with  its  rather 
firm,  smooth,  and  sound-producing  consonatiug  walls,  the 
thoracic  w^alls. 

The  amphoric  sound  of  air  passing  into,  and  out  of,  the 
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pleUfal  oofity  through  a  fistulous  opeuing  in  the  cavity  walb, 
though  alwajB  of  a  blowiug  nature,  varies  a  good  deal  in 
intensity  and  even  in  character,  in  different  cages,  and  at 
different  examinations  in  the  same  case*  In  «onie  cases  it 
is  feint,  and  heard  only  with  the  aid  of  great  attention  :  it  is 
gently  blowing  ob  if  the  air  met  with  only  little  resiBtance ; 
in  other  cases  it  is  harsh  and  loud,  and  an  impression  is  con- 
veyed aa  if  the  air  passed  into  the  pleura)  oivity  with  some 
force  and  compression,  and,  so  to  speak,  with  an  escapement 
bruit. 

In  the  same  patients  the  amphoric  blowing  is  heard  nearly 
of  an  uniform  strength  and  character  at  different  examica* 
tions  ;  in  some  it  varies  greatly.  In  cases  about  to  terminate 
fatally,  the  reeonant  iJowing  is  usually  loud  and  diffused. 
In  some  patiente  the  suund  hecoraea  inaudible  for  a  time, — 
hours,  or,  leas  frequent ly^  days,  I  have  been  unahle  to  hear 
it  for  wee^,  and  then  it  haa  returned,  quasi- vesicular,  or 
bronehial  or  cavernuloua  souudB  taking  its  place,  and  seem- 
ing to  come  more  or  less  from  a  distance. 

The  varieties  of  the  character  of  amphoric  reBpiration 
sounds  depend  much  upon  the  various  kinds  of  openings 
which  are  made  into  the  pleural  cavity-  An  aperture,  the 
size  of  a  coriander  seed,— aud  we  see  such, — will  produce 
generally  a  Bmall  and  an  occiuaional  eoimd  only,  for  the  fric- 
tion will  he  slight,  and  the  orifice  may  be  closed  from  time 
to  time  by  secreted  fluids*  A  considerable  elit  or  chink*like 
orifice  will  profhice  more  of  the  fine  bottle-neck  character, 
while  such  a  rent,  an  inch  long,  Buch  m  I  witnessed  a  day  or 
two  ago,  will  certainly  bestow  upon  the  amphoric  sound  a 
coarse  l)lo%*ing  character. 

Amphoric  blowing  sounds  accompany  both  inspiration  and 
expiration  in  generaU  In  some  examples  of  faint  sound  it 
haj3  been  heard  only  during  inspiration,  and  in  a  very  few 
examples  only  during  a  forced  inspiration.  It  is  usually 
stronger  duiiug  inspiration  than  during  expiration  ;  but  I 
lately  met  an  example  of  perforation  in  which  the  amphoric 
blowing  was  decidedly  loudest  during  expiration.  In  this 
case  (Perry),  examination  after  death  revealed  a  large  aper- 
ture and  forty  ounces  of  liquid-  In  another  ease  (Farrell) 
sometimes  the  amphoric  sounds  were  loudest  during  one  act 
and  sometimes  during  the  other. 

Forced  inspij'ation  will  occasionally  reveal  to  the  ear  of 
the  auscultator  this  most  aignificant  sign  in  cases  in  which, 
during  the  ordinary  reftpiratory  eflbrta,  the  sound  is  not  ap- 
preciable.    In  suspected  examples  of  perforation,  in  which, 
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during  ordinary  respiration,  no  amphoric  sound  is  heard,  the 
patient  should  be  directed  to  Lreathe  deep, 

I  have  perBonal  experience  of  the  necessity  of  attending  to 
this  caution. 

In  Bome  exaraplea  of  perforation,  the  aiiscidtatory  BOundB 
are  less  developed  at  iirst  than  at  a  succeeding  period*  I  feel 
convinced  that  I  liave  seen  a  ca^e  of  perforation  in  which  no 
amphoric  respiration  or  voice  sounds  could  be  made  outj  but 
in  which  the  advent  of  tympanitic  percussion  and  extraordinary 
respiratory  distress  and  exhaustion  hare  suggested  this  acci- 
dent I  lately  saw  a  young  gentlenian  in  an  almost  dying 
state,  in  whom  respiratory  sounds  were  heard  ec|iially,  or 
nearly  sOj  on  both  sides  of  the  chest,  by  meana  of  my  differ- 
ential stethoscope.  Some  moist  crepitataau  was  heard,  and 
percuission  was  unduly  resonant  on  the  right.  A  month  after 
thiSi  amphoric  respiration  and  tinkle,  or  bubble  sound,  were 
manifest  on  this  side.  The  general  distress  wag  the  same 
on  both  examinations.  The  apertiu-e  Wii:^  small  at  first; 
afterwards  was  large  and  permauently  patent.  This  patient 
died. 

In  many  examples  of  perforation,  amphoric  blowing  aoundt* 
are  heai'd  over  every  part  of  the  perforated  side.  In  such 
cases  I  have  generally  found  the  sound  loudest  posteriorly  at 
the  scapidar  region,  and  immediately  lieneath  it,  I  have 
also  beard  it  very  loud  at  the  second  costal  cartilage-  Afl  a 
rule,  amphoric  blowing  soiind  is  heard  more  distinctly  pos- 
teriorly than  anteriorly.  In  a  few  examples  the  aEiphorio 
blowing  is  confined  to  a  small  locality,  I  have  heard  it  in 
fiome  cases  only  at  the  region  of  the  spine  of  the  scapula. 
In  other  cases  I  have  heard  it  in  decided  intensity  only  at 
the  scapular  region,  that  is,  between  the  spine  and  the  angle. 
In  the  cases  of  those  examples  of  restricted  amphoric  sound, 
the  sign  is  always  feeble.  In  all  the  examples  of  amphoric 
blowing  sound  which  liave  come  lately  under  my  care,  it  has 
been  heard  in  every  part  of  the  perforation  side,  below  the 
level  of  the  spine  of  the  scapida  behind  and  of  tlie  second  rib 
in  frontp 

Direct  amphoric  blowing  has  in  my  experience  been  con- 
fined to  one  side  of  the  chest  only,  in  the  same  patient,  I 
have,  however,  heard  faint  and  distant  amphoric  sounds 
extending  from  the  diseased  side,  a  little  beyond  the  border 
of  the  sternum  of  the  opposite  side. 

Of  six  cases  of  perforation,  which  I  have  lately  seen,  three 
occurred  upon  the  right,  and  three  upon  the  left  side.  Per- 
Jbration  appears  to  have  no  real  preference  for  either  side, 
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The  anditoiy  signs  of  the  second  and  third  stages  of  phthisic* 
are  liable  to  be  eclip^ietl  and  extinguished  by  the  advent  of 
perforation,  Cavemotus  sounds  become  either  lo^t  or  are 
mucb  reduced  in  extent,  quoad  area.  The  moist  sounds  of  the 
lung  in  the  second  stage  as  a  nde  are  lost,  quoad  the  middle 
and  the  base  of  the  lung.  But  in  moat  examples  of  amphoric 
blowing,  moiBt  sounds,  if  they  existed  at  tlie  moment  of  the 
occurrence  of  perforation,  continue  to  be  heard  at  the  very 
mirnmit  of  the  lung,  te.  at  the  supra-clavicular  region  and  the 
Bupra-scapidar  region-  In  the  young  nmn  (Perry)  in  the 
hospital,  now  suffering  from  perforation  of  the  right  side,  a 
very  great  amount  of  large  lic[ind  or  cavernulous  bubbling  h 
heard  at  these  regions.  In  another  case,  viz.  that  of  a  man  of 
twenty  yeaiB  of  age,  much  liquid  crepitation  was  heard  at  the 
right  scapular  region*  In  some  cases  it  is  not  till  perforation 
haa  existed  some  days  or  weeks  tliat  tJie  third  stage  signs  are 
materially  reduced. 

During  the  presence  of  the  amphoric  respiration  of  per- 
foration, little  or  no  lung  or  bronchial  sounds  are  heard  over 
the  middle  or  base  of  the  perforated  lung,  C'ompared  with 
the  sound  of  ordinaiy  respiration,  or  the  soimd  of  phthisical 
respiration  of  the  preceding  stages,  that  of  the  perforation 
st^e  is  in  many  cases  feeble ;  but  in  not  a  few  cases  it  is  loud 
and  blowing. 

Sometimes  we  hear  a  blowing  sound  coming  from  a 
distance,  and  diffused  in  a  large  empty  space,  so  tn^  speak, 
occasionally  relieved  by  a  metallic  tinkle,  proceeding  from 
the  rupture  of  a  bubble,  and  coming  generally  at  the  rate 
of  one  with  each  inspiration.  I  have  on  one  occasion  heard  a 
little  diatinct.  liquid  crepitation  posteriorly  and  near  the  base, 
wliich  I  attributed  to  an  unusual  contiguity  of  the  lung  from 
tlie  presence  of  adhesions  operating  to  maintain  the  base  of 
the  lung  comparatively  in  aitu.  Sometimes  the  blowing  is 
loud  and  resounding,  as  in  a  vaiilt,  with  several  tinkles  with 
each  inspiration,  and  there  is  tinkling  expiration. 

Between  the  amphoric  sound  of  inspiration  and  that  of 
expiration  there  is  often  a  distinct  pause,  or  period  of  silence, 
greater  than  holds  between  the  sounds  of  healthy  inspiration 
and  expiration.  The  expiration  blowing  is  usually  shorter 
than  that  of  inspiration.  The  inspiration  is  generally  louder 
than  expiration,  but  I  have  witnessed  the  contrary.  In  some 
cases,  the  amphoric  blowing  is  continuous,  no  pause  occurring 
at  the  end  of  inspira-tion  or  of  expiration.  This  occurs  when 
the  opening  is  large.  Continuous  sighing  is  heard  in  the  case 
of  Thomas  Perry,  aged  twenty-one  years,  now  (Oct  2,  1860) 
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in  the  hospital ,  suffering  from  perforation  of  the  right  lung. 
Ko  mtt^rval  whatever  is  observed^  the  LaspiratioD  sound  k 
louder  and  coarser  than  the  expiratioa  one,  and  the  sound  Mia 
to  its  lowest  point  towards  the  close  of  the  expirat^rj*  acL 

The  remarkable  difference  between  the  amphoric,  weak^ 
ernpty-bl owing  sounds  of  the  perforation  eide  in  some  case^ 
h  well  conveyed  to  the  mind  by  the  use  of  the  differential 
Btetboscope.  On  the  healthy  side  we  hear  full,  perhaps 
puerile  aud  prolonged  respiration,  at  the  same  moment  that 
ive  are  made  sensible  of  the  empty,  vaul^like  blowing  of  per- 
foratioUj  often  associated  with  single  metallic  tinkle,  i.e.  with 
a  single  tinkle  to  each  inspiration. 

The  amphfiric  blowing  of  perforation  is  imitated*  or  ratlier 
approached,  in  clmracter  by  only  one  sign  of  any  other  mor- 
bid cooditioii.  Tim  is  the  amphoric  blowing  of  large  dry 
cavities  filled  with  air.  The  bottle-neck  element  in  this 
form  of  amphoric  sound  i^  generally  le^  developed,  and 
the  chamber  quality  is  much  restricted  in  area.  The 
metallic  quality  or  tone  ia  occasionally  complete.  The 
pulmonary  cavity  amphoric  blowing  is  restricted  In  space;  it 
IB  alraa'^it  confincHl  to  those  portions  of  the  che^.  above  the 
level  of  the  fourth  rib.  It  is  always  accompanied  by  pectori- 
loquy* Even  the  whispered  voice  is  spoken  into  the  ear  with 
great  distinctness,  and  it  sounds  as  if  proceeding  from  the 
very  integumentfi.  The  percussion  is  dulL  A  hollow  quality 
is  sometimcB  observed ;  but  this  ia  totally  different  from  the 
full  nmning  and  vibrating  sound  of  pleural  anaphoric  re^- 
nance.  Respiration  s^junds  more  or  ietss  unhealthy  are  almost 
in  variably  heard  at  the  base*  in  the  mere  pulnjouarv  cavity 
case,  and  the  percussion  there  is  deficient  in  resonance-  I 
have  occasionally  heard  a  metallic  tinkle,  with  the  ajn}jhorie 
eoimd  of  mere  cavity,  but  it  had  not  the  full  range  of  that  of 
perforation  tinkle. 


CHAP.  XXXVIIL 

foithth  on  febjoeation  gTAOE  —  coiitmued^ 


Hetallic  Tinkle*  —  Seuts.  —  Mt^ljanism.  ^  Spliislniig  Soundfi.  —  Vocal  Hrso- 

METAiiLic  tinkle  HOund  is  the  neirt  most  importaut  auscul- 
tatory or  respiration  siign  in  the  stage  of  perforation.     It 
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resembles  the  sound  madG  bj  a  Boiall,  but  not  very  wmM 
bubble  bur?#ting  intt^  or  in  u  narrow- necked  jqi\  mich  as  an  ewer, 
a  bottle,  or  a  distended  dry  bladder*  It  may  be  made  familiar 
to  the  mind  by  shaking  up  lifjuid  in  a  decanter,  and  listening 
to  tbe  l>ott.le  as  the  bubbles  biirst^  by  meana  of  a  flexible 
stethoscope  and  a  bag  of  wat-er  or  hydrophone  placed  between 
the  bottle  and  the  objeet  extremity  of  the  stethoacope. 

Sounds  obtained  in  this  way  are  less  lotid  than  those  heard 
in  the  perforated  lung,  but  the  metallic  tone  or  quality  m 
exact*  The  metallic  quality  of  perforation  is  well  imitated 
by  the  sound  of  eflfervescence  in  a  large  bottle  or  decanter, 
into  which  carbonate  of  soda  and  citric  acid  are  introduced  j 
but  the  liubbleis  in  this  case  are  too  iine  to  produce  the  fidl- 
mzed  tinkle  of  perforation.  The  Bame  metallic  quality  I  have 
lately  obtaineil  by  causing  efferve*^cence  to  take  place  in  the 
pleural  cavity.  This  effervescence  was  produced  by  throwing 
in  successively  soda  and  citrtc  acid.  But  the  tinkle  of  perfo- 
mtion  is  still  better  imitated  by  phfcciug  the  lips  immediately 
over,  not  upon^  the  mouth  of  an  empty  deuant^r^  wetting 
them  with  saliva,  slowly  separating  them  so  as  to  form  a 
saliva  membrane,  so  to  speak,  and  then  buniting  it  by  fiirthei 
sepfiration  of  the  lips. 

The  tinkle  is  usually  lieard  flingly,  that  m,  only  one  at 
a  time.  In  some  cases  it  ha»s  been  confined  to  the  tict  of 
inspiration,  and  ha^  not  been  heard  during  expiration,  or 
in  the  intervals  between  inspiration  and  expiration,  or 
between    expiration    and    inspiration.       Successive     tinkles 

uring  the  same  inspiration  I  have  occasionally  heard.     The 
mnd  appears  to  proceed  from  the  successive   bursting   of 

ieveral  bubbles,  either  at  tbe  same  place  or  at  various  parts 
of  the  lung's  surface,  I  have  carefully  examined  Perry  now 
in  tlie  hospital,  with  respect  to  this  point,  and  I  distinctly 
find  that  the  tinkle  is  single;  that  one  occurs  during  each 
inspiration,  and  that  they  are  all  alike  and  uniform  in  size,  so 
to  speak,  strength,  diffusion  and  character,  A  strong  inspira- 
tion slightly  increases  the  i^trength  and  loudness  of  the  tinkle, 
I  tlms  describe  tbe  character  of  Perry's  case^  that  1  may  in 
niy  description  avoid  the  possible  errors  of  forgetfulness.  In 
short,  a  portrait  from  life  ha.s  leaa  cbanee  of  inaccuracy  than 
one  drawn  from  memory.  I  have  in  some  cases  heard 
tinkling  diu-ing  expiration*  During  the  act  of  coughing,  too, 
I  have  heard  numerous  tinkles  together  at  the  lower  part  of 
the  chests  In  a  late  case  (FarrelT)  the  tinkling  was  copious, 
and  resembled  the  tinkling  of  the  bells  of  a  sledge,  I  called 
it  sledge  tinkling. 


284 


METALLIC   TIKKLE    OF    PEnFOKATTO??. 


The  tinkle  of  peiforation  is  generally  present  witlicmt 
intermission,  in  perforation  of  recent  occin^rence.  When 
perforation  hun  occurred  recentlyj  I  Lave  generally  found  thb 
sign.  When  the  patient  ie  dyings  it  has  been  always  di8- 
covered  in  my  examinations,  >^Tien  the  pleura  becomes 
considerably  filled  \yith  liquid,  the  character  of  diffusion  and 
range  is  somewhat^,  ouly  somewhat,  reduced,  and  thk  of 
course  holds  most  towards  t!ie  end  of  the  stage  when  tlie 
diffusion  is  great.  WTien  perforation  becomes  chronic^  and 
the  patient  lives  long,  which  is  occasionally  the  case,  the 
tinkle  may  ce^se  for  a  time,  just  as  the  amplioric  blowing 
may  do,  and  this  I  am  disposed  to  believe,  though  1  am  by 
no  means  certain  of  it,  depends  upon  the  closure  of  the 
aperture,  it  may  be  temporary,  either  by  cicatri2ation  or  by 
occlusion,  by  means  of  lympli  or  of  mucus.  In  the  case  of  a 
man  about  thirty,  named  Rees,  who  lived  a  year  after  perfora- 
tion was  ascertained  to  have  occurred,  both  the  amphoric  blow- 
ing and  the  metallic  tinkle  were  absent  for  weeks  or  months. 
The  tinkle^  as  well  as  the  blowing  amphoric  sounds,  vrere 
heard  a  year  before  death,  and  also  immediately  before  it- 
This  statement  does  not  rest  altogether  upon  my  own  skill* 
The  patient  was  pronounced  to  be  affected  with  perforation 
by  my  colleague,  Dr,  Pollock,  who  saw  the  patient  for  me 
when  I  w^as  ailing,  and  my  opinion  of  the  case  had  not  been 
communicated  to  that  physician. 

The  metallic  tinkle  of  perforation  is  nsualty  best  heard 
between  the  middle  and  the  bane  of  the  limg,  and  posteriorly 
and  laterally.  I  have  found  a  point  immediatjely  below  the 
angle  of  the  scapula  a  common  seat  of  this  sign  in  greatest 
intensity-  The  infra-axillary  region,  too,  often  offei*s  the  sotm<l 
in  force.  It  was  heard  veiy  distinctly  above  the  third  rih 
anteriorly  in  the  cases  of  the  woman  Farrell,  and  of  a  lady 
who  lately  died  in  the  country, 

This  tinkling  sign  of  perfuration  is  always  associated  with 
amphoric  respiration  soimds,  and  with  tympanitic  percuasion 
sound.  Wlien  amphoric  blowing  sounds  cease,  tinkle  ceases 
also,  at  least,  in  my  experience. 

The  tinkle  of  cavitl^  is  of  moderate  range,  and  is  usually 
Beated  above  the  third  rib.  It  has  less  diffused  ringing  cha- 
racter, and  is  not  associated  with  tympanitic  percnasion,  though 
the  percussion  sound  may  have  a  short  ho  How  character,  but 
entirely  free  from  full  vibration  of  the  ribs  and  solid  parts. 
The  diffused  amphoric  respiration  sounds  throughout  the  side 
of  perforation  are  absent. 

The  mechanism  of  tinkling  seems  to  be  tliis*     An  air- 
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bubble  forms  and  bursts*  The  bursting  is  attended  with  an 
exploflioB  sound.  This  taking  place  in  a  confined  cavity  the 
sound  is  comparati%'ely  preserved  from  decay.  The  air  thrown 
into  TibratioDS  comrauaicates  them  to  the  firm  and  hard 
estterior  thoracic  walJs.  The  bubble  gives  the  explosion 
sound,  and  the  hard  thoracic  walls^  in  contact  with  air  and 
in  free  vibration,  impart  the  metallic  character.  The  seat 
of  the  bubble  whose  explosion  cause-s  the  tinkle  is,  perbaps, 
twofold.  It  may  be,  and  is  usually  believed  to  be,  the 
surface  of  liquid  eontainedj  it  may  be  in  BUinXl  amount,  at 
the  bottom  of  the  pleural  cavity,  and  it  may  be  at  the  seat 
of  the  abnormal  aperture.  The  former  &eiit  must  he  con- 
fined to  those  cases,  of  course,  in  which  liquid  is  present, 
which  is  found  only  when  perforation  has  existed  some  days 
or  weeks*  WT^en  the  liquid  is  fermenting,  and  when  agitation 
of  the  liquid, as  in  succussiou  and  duriog  coughing,  has  taken 
place,  bubbles  may  form  at  tJie  surface,  and  give  rise  to  the 
metallic  tinkle  under  treatment.  It  is,  however,  difficult  to 
believe  that  the  sound  is  often  produced  by  this  form  of 
bubble  bursting.  In  such  a  ciise  there  must  in  the  first  place 
be  liquid,  and  in  the  second,  it  seems  difficidt  to  conceive 
that  only  one  bubble  could  be  exploded  under  such  circimx- 
atances-  It  Beems  unavoidable  that  many  small  bubbles 
would  form,  and  that  they  would  continue  to  explode  and 
impart  a  constant  succe^ion  of  small  tinkles.  Now  tins  is 
not  the  usual  case,  for,  as  we  have  already  said,  the  tinkle  is 
single  in  many  examples^  and  comes  at  the  rate  of  one  to 
each  inspiration. 

Without  presuming  to  say  that  tinkling  is  Beklom  thus 
induced,  I  am  inclined  to  believe  that  it  more  commonly 
proceeds  from  bubble  explosion,  or  liquid  membrane  rupture 
at  the  fistulous  opening,  or  in  its  immeiiiate  vicinity*  That 
metallic  tinkle  is  not  necessarily  dependant  upon  the  pre- 
sence of  effusion,  is  established  by  this  sign  being  fully 
developed  in  the  case  of  a  young  woman  (Weare)  who  died 
some  weeks  l>ack  in  the  boBpital.  On  examination  afler 
death  no  liquid  whatever  was  found. 

The  ordinary  seat  of  bubble  bursting,  I  believe,  is  the 
abnormal  apertiues  in  the  lung  and  pleura  itself.  There  we 
have  almost  constantly  the  conditious  essential  to  the  forma- 
tion of  bubbles.  Indeed  the  conditions  are  such  that  the 
formation  of  bubbles  is  unavoidable*  We  have  liquid  enough 
to  form  bubbles  or  membranes  in  the  cavity  of  the  lung. 
Air  is  drawn  through  the  c^yity  and  apertiu^es,  and  will  come 
in  contact  with  the  liquid.     A  bubble  or  vesicle  will  form, 
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and  the  air  being  further  drawn  in  the  direction  of  the  pleural 

orifice  will  explode,  Prol)fibly  the  bul)ble  is  usually  formeil 
on  the  pleiu'al  surface  of  the  aperturej  but  it  se^rus  possiblti 
that  the  tiuklin^^  rupture  may  take  place  in  the  cavity  it^^elf, 
or  in  the  fistulous  passage.  If  the  opening  be  free,  there 
seems  no  difficulty  ia  conctjiviug  that  an  explosion  in  the 
cavity,  and  near  tbe  fistiiloua  openiog,  may  produce  the 
ringing  tinkle  ia  the  pleural  cavity.  This  mechauiam  may 
be  imitated,  as  before  stated,  in  this  way;  the  wetted  lips 
ia  appositioa  placed  over  the  mouth  of  a  decanter,  now 
separated,  the  liquid  between  the  lips  is  drawn  out  into 
a  membrane,  so  Ui  speak  ;  a  ruptiu-e  takes  place,  and  a 
metallic  tinkle  ia  h^ard*  I  had  that  if  the  lifjuid  which 
ruptures  be  thick  aud  tenacious  it  causes  a  louder  Round 
than  water.  Now  the  lifjuid  in  cavities,  composed  of  mucus 
and  pus  and  blood,  ia  thick  and  tenacioua,  and  h  well  cal- 
cidated  to  form  bubbles  which  on  explosion  will  impart  a  loud 
noise. 

Bubbles,  it  is  to  be  oljserved,  formed  at  the  orifice,  may 
slide  down  to  the  more  dependent  parts  and  explotie  there- 
It  ia  wort  by  of  mention,  that  when  ejtamining  the  body  of 
Farrell,  a  few  days  ago,  I  found  a  bubble  the  size  of  a  pea 
about  an  inch  below  the  level  of  the  orifice.  It  lay  like  a 
pearl  on  the  limg,  set  b^  it  were  in  the  coating  of  pUB  whicli 
covered  the  compressed  pulmonary  structm^e* 

But  why  dop-a  the  tinkle  sometimes  confine  itself  to  the 
act  of  inspinition  ?  In  inspiration,  the  cujTent  of  air  is 
directed  to  the  pleural  cavity,  the  bubble  is  drawn  in  the 
same  direction,  and  the  solid  parts  upon  which  it  rests  are 
fr©e  to  vibrate.  In  expiration  the  aperture  will  be  leas  pa- 
tent, the  liuhlJe  may  attach  itself  to  the  walls  of  tVje  pasA^age 
or  of  the  cavity,  and  may  not  burst  at  all ;  but  if  it  does,  it 
will  be  with  a  soimd  free  from  the  metallic  character,  as  it 
takes  place  in  a  small  chamber,  and  the  parts  are  leas  free  to 
vibrate*  Besides,  the  current  of  air  being  in  the  direction 
opposite  to  the  thoracic  walls  and  towardii  the  trachea,  the 
sound  %vill  be  directed  less  towards  the  pleural  cavity,  la 
inspiration  the  explosion  takes  place  towards  the  larger  or 
pleural  canty ;  in  expiration  it  takes  place  towards  the 
smaller  and  compressed  or  pulmonary  cavity. 

It  ia  common.,  in  works  on  diseases  of  the  chest,  to  find 
metalhc  tinkle  asaigaed  to  water  or  liquid  droppiag  in  the 
chest  itself,  I  presume  the  drop  ia  supposed  to  fall  from  tlie 
Inog  above;  and  it  i^  believed  to  drop  into  the  litpiid  below. 
What  evidence  there  is  of  liquid  thus  dropping  amounts  to 
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almost  nil.  It  seem»  more  natural  to  euppose  that  liquid 
above,  when  sufficient  to  form  drops,  would  eimply  trickle 
down  aii  iuclined  surfiice  to  the  mass  of  liquid  below*  BeBides^ 
tinkle  is  heard  when  oo  effusion  ia  present.  But  those  who 
have  ascribed  tlie  soimd  to  this  movement  seem  to  have 
thought  little  on  the  subject,  and  have  been  content  to  follow 
the  dictum  of  their  predecessors.  Neverthelessi,  that  so  un- 
likely an  aceident  should  be  duly  signalizedj  the  imposing 
and  beautiful  title  of  gutta  eaden^  has  been  aceorded  to  it. 
In  this  matter  I  conceive  that  the  authority  of  names,  rather 
than  the  weight  of  facts,  has  been  in  operation, 

The  extent  of  metallic  tinkle  will  depend  much  upon  the 
size  of  the  orifice,  and  upon  the  dry  or  moist  condition  of 
the  cavity,  and  on  the  presence  of  effu^sion.  W^hen  the  cavity 
is  supplied  with  much  secretion,  bubblt^s  will  probably  form 
in  nnmbers  ;  when  the  orifice  is  dry  there  may  be  simply  one 
tinkle  arising  from  the  separation  of  the  merely  moist  lips  of 
the  aperture,  A  large  orifice  will  be  more  favourable  to  a 
multiplicity  of  tinkles  than  a  Bmall  one.  Effusion  to  a 
moderate  extent  \nll  of  course  favour  the  production  of  many 
bubbles, 

A  sound  as  of  water  splashing  is  occasionally  heard  in 
perforation.  It  becomes  Fiudible  only  some  weeks  after  the 
occurrence  of  the  perforation.  It  is  confined  to  ca^es  in 
which  liquid  has  formed  in  the  pleural  cavity,  generally  in 
consequence  of  inflammatory  action  of  the  pleura.  The  soimd 
proceeds  from  the  violent  collision  of  a  considerable  mass  of 
liquid  with  air,  as  in  ordinary  splashing.  It  is  heard  only 
when  the  chest  of  the  patient  is  suddenly  and  violently 
Bhaken,  as  in  the  exploratory  act,  termed  by  physicians  auc- 
cussion.  To  practise  tbis^  the  chest  is  held  by  the  two  hands 
suddenly  moved  from  the  physician,  and  as  abruptly  moved 
or  jerked  V>ack  again.  One  physician  moves  the  chest  while 
another  listens. 

8pl ashing  is  heard  loudest  over  the  middle  and  ba^^  of  the 
pleural  cavity*  When  absoq>tion  of  the  liquid  takes  place, 
which  is  rare,  splashing  sounds  cease.  They  geuendly  con- 
tinue to  be  heard  to  the  last  if  sought  for  ;  but  the  distressed 
condition  of  the  patient  should  make  observations  of  this 
sound  very  infrequent.  The  sound  is  best  heard  either  with 
the  uaked  ear  on  the  chest,  or  with  a  flexible  stethoscope  with 
tiie  self-adjustment  of  Caninian\s  instrument,  I  have  never 
heard  this  sound  without  placing  the  eitr,  either  directly  or 
by  means  of  a  stethoscope,  upon  the  chest ;  but  Dr<  Cott4>n 
eays  he  has  heard  it  without  this  condition  being  observed. 
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I  should  perhaps  say  I  have  not  purposely  sought  to  detect 
this  sound  coming  through  the  air.  It  is  more  a  curious 
sound  tlian  one  of  diagnostic  value.  Still  it  is  desirable 
that  the  auscultator  should  know  that  it  occasionally  occurs, 
and  that  he  should  have  once  heard  it  When  it  occurs,  the 
case  is  amply  denoted  by  other  signs^  and  death  is  not  far 
off.  The  instance  of  its  grej^test  development  that  I  have 
met  with  occurred  in  the  hospital  a  few  weeks  ago.  The 
patient  (a  young  man)  was  Dr.  Cotton's.  He  was  removed 
from  the  hospital  in  a  dying  state-  It  requires  some  amount 
of  efliision  to  produce  splashing.  After  death  I  snccusied  a 
body  without  eliciting  this  sound,  and  I  found  six  ounces  of 
pus  iu  the  pleura. 

The  splashing  sounds  are  not  to  be  frequently  sought  for. 
When  they  are  to  he  discovered  the  patient  is  generally, 
almost  always,  extremely  ill  and  impatient  of  exertion  or 
handling,  and  they  (the  sounds)  are  not  to  he  heard  with- 
out the  employment  of  considerable  violence-  Humanity 
then  will  prevent  repeated  searches  for  the  splashing  sound 
aign. 

Tlie  presence  of  air  and  liquid,  abrupt  motion, — resisted, — 
and  a  closed  cavity,  are  the  conditions  which  lead  to  the 
production  of  this  acoustic  sign. 

If  the  liquid  he  tliick  pus,  it  would  probably  be  difficult  to 
obtain  this  sign.  In  the  cfiee  above  related,  in  which  no 
sound  could  be  obtained  after  death,  the  liquid  was  thick. 

The  vocal  resonance  of  the  chest  is  variously  affectLnl  in 
the  perforation  stage  of  phthisis.  In  some  cases  it  is  reduced, 
in  others  it  is  augmented.  I  believe  it  has  usually  been  re- 
garded by  auscnltators  aa  reduced  in  this  stage.  I  have 
lately  paid  some  attention  to  this  subject,  and  in  all  the 
examples  of  perforation  which  have  recently  come  under  my 
observation,  and  specially  examined  for  the  vocal  sign,  the 
voice  has  been  augmented.  Besides  an  alteration  in  the 
force  or  intensity  of  the  voice,  we  discover  other  qualities 
which  are  new.  The  voice  acquires  a  blowing  character,  a» 
if  it  came  from  a  pipe  or  narrow  aperture.  The  voice  ha* 
a  uietallic  quality  and  large  area-ring.  This  may  be  called 
ghiss  quality  as  well  as  metallic.  It  might  even  be  callefJ 
membranous,  for  a  distended  closed  membrane  gives  out  thig 
tone.  Besides  these  alterations,  w^e  discover  a  quality  which 
indicates  great  diffusion  in  a  chamber  with  reflecting  walls, 
and  containing  air.  This  quality  is  always  associated  with 
the  presence  of  air,  and  this  body  is  always  suggested  to  the 
mind  of  the  physiciaji  acquainted  experimentally  with  acous- 
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tics,  when  he  bears  the  pneiimotliorax  voice.  The  presence 
of  liciuid  in  the  pleura  is  uot  esneutial  to  the  production  of 
this  peculiar  voice,  nor  indeed  to  any  metallic  gounds  what- 
ever. Effusion  does  not  even  intenflify  these  soundsj  and  if 
it  went  far  it  would  impair  them.  The  voice  is,  certainly, 
reduced  occaiiiooally ;  but  beyond  effusion  I  am  unable  to 
produce  with  certaiuty  the  conditions  which  attend  diminu- 
tion. However,  1  am  disposed  to  believe  that  the  voice  may 
become  reduced  when,  there  being  a  large  body  of  air  in  the 
cavity  of  the  pleura,  the  lungs  are  retracted  aud  condeuBed, 
and  when  the  abnormal  aperture  is  small  and  permits  of 
only  a  amall  acoustic  communication  between  the  air  in  the 
bronchi  and  in  the  pleural  cavity. 

The  voice  is  generally  augmented  to  a  oonsiderable  extent 
in  perforation.  The  man  Perry  now  in  the  hospital  (Oct,  5, 
1860)  presents  tJie  voice  on  the  right  and  perforated  side 
much  stronger  than  on  the  left,  \^'hen  the  differential  ste- 
thoscope is  applied  to  both  sides  of  the  chest,  the  voice  is 
heard  in  that  ear  only  that  is  connected  with  the  perforated 
side^  The  voice  of  thin  man  is  loud,  blowing,  diffused,  hol- 
loW;,  ringing  and  metaJlic  Forty  ounces  of  llfjuid  were  found 
aft^r  death. 

The  condition  which  is  predominant,  or  chiefly  operative, 
in  the  production  of  an  abnormal  augmentation  of  the  tho- 
racic voice,  is,  I  believe,  the  presence  of  a  large  aperture 
admitting  of  free  communication  between  the  air  of  the 
bronchi  and  the  air  contained  in  the  pleural  cavity.  The 
quantity  of  air  in  the  pleural  cavity  may  be  great  without 
a  diminution  of  voice,  provided  the  communication  by  the 
aperture  be  ample,  and  the  chief  bronchi  be  not  compressed. 

At  the  first  occurrence  of  perforation,  when  the  aperture 
13  small  and  the  lung  is  greatly  compressed,  it  seems  probable 
that  a  reduction  of  thoracic  voice  might  take  place  ;  and  it 
seems,  further,  by  no  means  unlikely,  that,  subsequently,  when 
the  aperture  becomes  more  free,  and  greater  acoustic  con- 
nection gubdsts  between  the  bronchi  and  the  pleural  cavity, 
this  reduction  may  pass  away  and  be  replaced  by  an  actual 
augmentation.  The  parts  of  the  thorax  where  I  have  found 
the  augmentation  most  marked  have  been  the  posterior  or 
lateral  inferior  region??. 

Of  six  cases  of  perforation,  of  ^^hich  I  have  lately  taken 
very  careful  observations,  only  one  has  presented  a  weak  tho- 
racic voice.  This  patient  had  spli^hing  sounds,  fistulous 
breathing,  and  tympanitic  percussion.     No  vocal  fremitus  or 
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thoracic  voice  was  perceived.  The  patient  left  the  hos- 
pital, reluctant  to  die  therei  so  that  the  anatoraicfil  condi- 
tiona  were  not  inspected. 

The  thoracic  cough  of  perforation  ie  remarkahle;  it  ha»<5  a 
loud  hi  awing  character,  and  is  heard  diffuseil  through  the 
pleural  cavity,  and  acquires  a  ringing  metallic  tone. 

Vocal  fremitus  of  the  chest  corresponds  with  the  vocal  re- 
sonance. When  the  voice  is  increased,  the  vocal  fremitus  is 
likewise  increased.  The  augmentation  of  vibration  is  very 
manifest  in  some  caseB.  In  the  ca«e  of  Perry  ahove  referred 
tOj  the  thoracic  walls  on  the  affected  aide  vibrate  sensibly,  and 
much  more  than  on  the  healthy  side.  It  Is  posteriorly  and 
inferiorly  that  this  augmentation  of  fremitus  lin^  been  most 
observed  by  myself. 

The  abatement  and  augmentation  of  vocal  fremitus  depend 
upon  the  same  conditions  aa  affect  the  vocal  resonance^  An 
ample  aperture  will  conduce  to  fremitus. 

The  presence  of  liquid  would  serve  to  counteract  this  at 
the  most  dependent  paji:s  of  the  chest. 


CHAP.  XXXIX. 

FOURTH  STAGE  —  co7itmned. 

Dim«ii«iioi]ji  of  the  Chest — MoTcmrtits  of  the  Chctt,^ — DbplAt^emeiiU  of 
hesilthy  Lung  and  the  Heurt.  —  HjdPO-paenmothortijL,  —  l&hJe  of  Sereu 
Gases  of  Peif oration.  — iNiratioD  . —  Viul  Cupadty.  ^-  Coughs  ^e^ 


DiMEKSiOKS, — The  size  of  the  perforated  side  in  the  fourth 
stage  of  phthisis  is  frequcDtly  augmented*  A  line  passed  from 
the  sternum  to  the  spine  over  the  affected  Bide  is  uBually 
longer  than  one  paased  over  the  healthy  side*  The  excess 
may  be  m  great  as  an  inch,  or  an  inch  and  a  half.  This 
latter  is  the  excess  in  the  case  of  Perry  nrnv  in  the  hospital 
(Oct^  9,  I860)*  When  much  effusion  is  present  in  the 
pleural  cavity,  which  is  generally  the  caae  when  perforation 
has  continued  some  months,  the  diseased  side  will  generally 
be  foimd  augmented*  In  the  case  of  Perry,  frequently 
referred  to,  the  augmentation  was  due  in  great  measure  to 
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effusion.  Upon  examination  after  deatbj  forty  ounces  of 
straw-coloured  sero-puniJent  liquid  were  found.  The  per- 
foration ^  it  may  be  added  here,  was  unusual Ij  large,  and 
found  under  the  second  rib  in  front 

Augiuentation  would  appear  to  be  induced  when  the  aper- 
ture m  a  vahadar-like  mechauism,  admittiug  of  air  more 
freely  into,  than  out  of,  the  pleural  cavity.  It  Ib  easy 
to  see  that  air  is  more  readily  admitted  into  the  pleural 
cavity  than  expelled  from  it>  In  inspiration  the  ribs  tend 
to  leave  the  aperture  in  the  pleura,  and  the  perfomted  lung- 
tends  to  follow,  and  is  relieved  from  pressure-  This  favours 
the  passage  of  air  into  the  pleura,  Tlie  air  is  sucked  through 
the  apeitiu^e,  the  fistulous  opening  is  lengthened  and  lifted 
from  subjacent  parts.  On  the  other  band,  in  expiration,  the 
ribs  tend  to  press  either  directly  or  through  the  air,  and  com- 
press the  aperture  upon  tlie  parts  beneath,  virtually  contract- 
ing it*  It  is  eanier  to  suck  to  than  to  blow  from,  Tl»e 
formation  of  liquid,  too,  conduces  much  to  tliis  result,  i.e*  the 
increase  of  the  diseased  side. 

Diminution  of  size  results  when  the  lung  has  been  gi'eatly 
and  permanently  compressed,  and  when  the  air  haa  a  free 
exit  from  the  pleura  or  becomes  absorbed  and  is  not  replaced ; 
in  the  case  of  the  girl  Weare,  wiiose  chest  was  reduced  in 
size,  there  was  no  liquid  in  the  pleural  cavity,  and  two  large 
apertures  were  found  in  the  lung*  The  huig  was  very  small, 
but  firm.  Diminution  at  the  first  period  may  be  replaced  l>y 
augmentation  upon  the  occurrence  of  etfiision,  which  usually 
takes  place  after  some  weeks. 

The  diraensiona  were  unaltered  in  the  cases  of  two  females 
lately  under  my  care- 

The  shape  of  the  chest  in  the  perforation  stage  is  altered. 
The  lateral  regions  of  the  affected  side  generally  Eissnme,  for 
the  first  time,  an  abnormally  rounded  form.  The  flatness  at 
the  upper  front  is  sometimes  a  little  reduced,  but  it  is  more 
generally  left  unafi'ected.  The  alteration  in  the  form  of  the 
side  is  usually  very  visible  after  death. 

The  MOTioii  of  tiie  chest  in  perforation. — The  motiouB 
of  the  thorax  in  this  stage  are  remarkable  for  their  excess 
above  the  natural  standard.  The  inspiratory  movements  ai-e 
very  rapid j  more  so  than  is  usually  seen  in  the  third  stage. 
The  rise  and  fall  of  the  chest  are  very  frequent,  seldom  fall- 
ing below  fifty  in  the  minute.  It  is  common  to  have  them 
as  frequent  as  one  hundred  in  the  minute.  I  have  found 
them  as  high  as  one  hundred  and  sixty.     On  the  other  hand, 
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in  chronic  cases, — for  sucb  are  occasionally  seen,— the  reapi- 
ratory  sets  of  movements  may  not  occur  more  frequently 
tUan  thirty  times  in  the  rainute.  In  the  case  of  Eees,  who 
lived  a  year  and  a  half  after  the  occurrence  of  perforatioD,  the 
inspiratory  acts  were  at  first  not  visibly  aug-men ted  ia  number. 
I  cannot  say*  however,  that  they  were  counted. 

In  this  stage  the  ribs  are  considerahly  moved,  but  it  is 
more  in  elevation  than  in  autward  expansion.  The  shoulders, 
too,  are  generally  raised  much  with  the  inspiratory  act,  when 
the  case  is  acute,  and  the  patient  is  very  ilh 

The  expansion  of  the  Bide  is  usually  very  much  reduced, 
and  can  scarcely  l>e  said  to  exist;  but  tliis  restricted  expansion 
is  due  to  the  fact  that  the  full  expansion  condition  has  been 
obtained  and  is  not  retiueed  iu  expiration.  It  remains  per- 
manent, and  therefore  no  motion  is  observed.  The  want  of 
expansion  is  due,  though  it  sounds  paradoxical  to  say  so,  to 
want  of  contraction.  The  air  is  not  expelled  from  the 
pleiura,  consequently  the  ribs  cannot  fall,  which  would  be 
necessary  to  their  again  riBiug.  It  is  the  same  bm  m  copioua 
empyema. 

But  absence  of  lateral  expansion  is  by  no  meana  universal. 
In  the  case  of  Perry,  now  in  the  hospital  (Oct.  5,  1860)^  the 
lateral  expansion  is  nearly  one  inch,  Tbis  expansion  is  clue 
to  the  presence  of  a  free  communication  into  and  out  of  the 
pleura*  There  is  some  respiration,  but  instead  of  being  pul- 
monary, it  is  pleural 

In  perforation,  the  lungs  of  the  healthy  side  and  heart  are 
commonly  more  or  less  displaced.  In  capes  in  which  the  air 
has  been  admitted  only  in  small  quantity,  or  in  which  the 
egress  is  easy,  the  displacement  is  very  slights  But  when 
the  volume  of  air  is  large,  and  the  egress  is  difficult,  the  dis- 
placement may  be  very  considerable-  AMien  effusion  takes 
place  the  displacement  is  more  extensive. 

The  lung  of  the  healthy  side  is  pushed  from  the  median 
line,  and  is  embarrassed  in  its  action.  It  is  pressed  upon  the 
ribs  and  interspaces  which  enclose  them.  I  lately  had  an 
opportunity  of  ascertaining  the  latter  fact.  In  examining  the 
body  of  a  man  who  died  of  perforation,  I  made  an  opening 
into  the  non-peribration  side, — the  left,  through  an  inter- 
space,  and  endeavoured  to  pour  some  liquid  into  the  pleural 
cavity.  I  found  very  considerable  resistance.  On  passing  a 
bougie  I  came  in  contact  with  the  lung,  which  sensibly 
resisted  l>eing  pushed  back..  On  throwing  in  only  one  ounce 
of  liquid,  sero-purulent  liquid  issued  from  the  moutli,  the 
slight  pressure  on  the  lung  on  the  left  side  causing  pressure 
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again  on  tlie  right,  sufficient  to  disloflge  the  liquid  in  the 
pleura,  through  the  ahuoroial  aperture,  and  thence  through 
the  mouth* 

The  heart  in  many  cases  is  displaced  hy  the  pre^anre  of  the 
air,  itself  unduly  pressed  upon  by  the  ribs*  It  may  lie 
thought  that  it  ia  contrary  to  physical  laws  for  the  heart  to  lie 
displaced^  as  that  organ  has  air  to  press  upon  it  on  both 
sides*  An  equilibrium  of  pressure,  however,  does  not  hold* 
It  is  to  be  borne  in  miod  that  the  conditions  differ  much  on 
the  two  sides*  It  is  tnie  air  presses  on  both  eidefe?,  but  the 
air  on  the  perforated  side  presses  with  a  force  greatly  more 
than  that  holding  on  the  other,^ — the  simple  pressure  of  the 
atmosphere.  The  air  on  the  perforated  ^side  when  enclosed 
and  denied  egress  is  itself  pressed  upon  by  the  elastic  walls  of 
the  chest,  and  by  the  expiratory  mnscleSj  and  it  again  presses 
upon  all  around  it  with  a  corrasponding  force, 

WTjen  perforation  takes  place  on  the  right  side,  the  heart 
tends  to  be  displaced  to  the  left,  and  t^ice  verad.  It  is  when 
perforation  exists  on  the  left  side  that  the  heart  appears 
to  be  most  displaced :  it  is  felt  to  be  at  the  right  of  the  ster- 
num, 

In  the  case  of  Farrell,  whose  body  was  examined  lately,  I 
found  the  heart  greatly  displaced.  It  lay  under  the  sternum, 
and  rather  more  t^  the  right  side.  The  apex,  instead  of 
being  directed  obliquely  to  the  left,  was  maintaiued  id  the 
median  line  of  the  body.  The  left  ventricle  was  compressed 
and  flattened,  and  the  heart  was  of  more  uniform  breadth 
from  base  to  apex  than  natarah  Only  six  oimces  of  liquid 
were  foimd  in  the  pleur?*!  cavity* 

The  sounds  of  the  heart,  when  displacement  to  the  right 
takes  place,  are  heard  loudest  on  the  right  Bide.  In  Farreirg 
case,  the  impulse  was  felt  to  the  right  of  the  sternum. 

Displacement  of  the  heart  iuid  healthy  lungs,  as  well  aa 
great  compressian  of  the  diseased  lung,  may  be  brought  about 
in  this  manner*  A  long  continued  cough  takes  place;  to  this 
succeeds  a  strrmg  gapping  inspiration,  the  aperture  is  much 
dilated,  a  great  volume  of  air  passes  into  the  plevu-a,  which 
only '  imperfectly  escapes  during  expimtion.  This  air  is 
subjected  to  great  pressure^  and  it  again  presses  upon  all 
around  it. 

The  position  of  the  chest  when  the  patient  is  in  red, — 
The  trunk  is  raised  generally  about  an  angle  of  45*^.  When 
the  patient  rests  upon  his  side,  it  is  generally  upon  the 
healthy  one.  When  much  efifusion  is  present,  he  lies  upon 
the  diseased  aide.     I  have  known  cases  in  which  the  patient 
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fihowetl  no  preference  for  one  side  over  the  other.  He  will 
often  ait  upright  in  bed,  bending  bis  shoulders  greatly  for- 
ward, for  an  hour  or  two,  or  until  exhausted  with  the  Qeoes- 
Bary  effort. 

Some  patients  will  lie  exclusively  on  the  diseased  side  for 
a  length  of  tinie.  All  at  once  they  then  manifest  a  preference 
for  the  diseased  sido.  Latterly j  the  patient  Perry  lay  and 
slept  exclusively  upon  the  diseased  side;  and  a  day  or  two 
before  her  death  Farrell  turned  on  the  diseased  side  and  died 
upon  it  This  change  occurs  when  liquid  forms.  The  patient 
now  seeks  the  posture  of  empyema. 

External  sounds. — I  deem  it  right  to  mention  a  ctuioos 
phenomenon  which  I  have  noted  in  connection  with  the 
auscultation  of  the  perforated  side.  Loud,  sonorous,  external 
noises  have  been  heard  by  rae,  when  using  the  stethoscope, 
to  come  with  much  resonance  from  the  air-filled  side.  The 
external  vibrations  have  affected  the  side  and  caused  it  to 
consonate. 

HTDRO-PKEUMOTnoRAX* — The  addition  of  liquid  to  air  in 
the  pleura  has  been  spoken  of  already.  This  c<»mpound 
condition  is  called  hydro-pDeumothorax.  Effusion  may  or 
may  not  occur  in  the  perfoi-ation  stage.  It  is  true  that  the 
effusion  of  liquid  tends  to  take  place  after  perforation. 

Hydro-pneumothorax  is  found  in  nearly  all  ca^s  of  perfo- 
ration of  above  some  weeks'  duration.  It  is  signalized  hy 
duluess  on  percussion  at  the  very  lowest  part,  of  the  thorax, 
and  when  that  is  the  abdominal  end  of  the  cavity,  directed 
more  to  the  abdomen  than  to  the  thorax  where  the  air  is 
confined,  the  air  somewhat  counteracting  the  dulling  ten- 
dency of  liquid.  Splashing  is  to  be  evoked.  Metallic  tinkle 
is  heard,  but  not  more  than  in  cases  of  simple  jserforation. 
The  dimensions  of  the  side  are  Lucreased.  The  chest  is 
rounder,  and  the  intercostal  spaces  are  more  than  ngually 
prominent.  DisplacementiJ  of  the  heart  and  lungs  of  the 
opposite  side  are  common  and  to  a  more  marked  extent  than 
in  simple  pneumothorax,  ^Egopbony,  the  characteristic  of 
pure  empyema,  I  have  never  heard  in  hydro-pneumothorax, 
the  result  of  perforation  in  phthisis.  In  cases  of  liydi-o- 
pneumothorax,  fcetid  pus  or  sero-purulent  fluid  may  be  passed 
through  the  fistulous  opening  and  expectorated, 

I  append  a  table  of  seven  cases  of  perforation  seen  by 
rae  lately.  Six  were  my  patients.  One  was  Dr.  Cotton*s> 
From  this  table,  as  far  as  it  goes,  it  appears  that  both  sexes 
are  equal  sufferers,  and  that  both  sides  are  equally  liable  to 
perforation : — 
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Sm%. 

As», 

Alfred 

tide. 

Ph|«lc4lSlcil*,ft& 

Aul^^ 

1    ^'  1 

2^ 

L 

tym  patutic,      Cripitatiou,  lesft  baae  neiAf 

SO 
20 

K 

Feeble  ttjophoric  respiration  tomids.  Fi^tu- 
btis  (toundft.    MotiiUio  tinkle.   Spb^hinp. 
Np  vdco  or  frorait  m.   Right  aide  enkrg^S 

R. 

Anophoric  blowing  BouiidB.    Metallic  tinkle, 
TynipAnitk  perousaiou 

F. 

U 

K 

JjA  iidc  iroaller. 

Two  apart utes. 

Ljtnph  on 

pleuftt. 

M. 

20 

R. 

Oiip    metjiUic  tinkle   to  eiicb    inspimtioD.  ' 
Cn"j)it4fition  right  upoi.  Sighing  limpfaori^? 
^^pimtian.    Moat  to  ice  on  ri^ht.    Decu- 
bitus on  right     Right  Bido  krger 

40  0*.  of 
Liquid. 

F. 

21 

U 

TjTupaoitic  percussion.      Blowing  iaitpim- 
r4ou   iind   expiration    sounds        Single 
mt^taliic  tiiikJi^.    Amphoric  Toice.    B^  ! 
Bides  alike*     Lm  on  right    ^ 

F, 

34 

L. 

Bbwiag  amphoric  respiration.       TinklcB 
numeroQjL    Tytnpanilic  pcrcossion.   Lay 
on  right  till  a  few  days  btfore  denth. 

HeaH.  flutten- 
i^i,  displjieed. 
Otemt  orifit^. 

6  (M^pUfl. 

DuEATTOit.— The  dumtion  of  the  sigDa  of  perforation  is 
short.  The  average  is  about  one  month  or  mx  week^.  But 
like  the  signs  of  most  diseased  aetiouB  to  which  man  is  sub- 
ject, those  of  perforation  vary  much  in  duration.  WhGu  we 
conmder  the  var3riiig  conditions  under  which  perforation  takes 
place,  the  various  events  which  arise,  and  the  varying  powers 
of  the  patients,  we  need  not  wonder  that  the  average  is  not 
neiu-ly  reached  in  some  cases,  and  that  it  is  greatly  exceeded 
in  others. 


1,  Mj  patient  FarreU  died  about  two  weeka  after  the  first  diMOveiy  of 

perfcmtion  mgos, 
2*  D,  died  one  month  af^et  detection, 

3,  W*  died  a  month  afrxdf  detection* 

4,  P,  died  six  weeks  after. 
^.  C.  died  a  few  days  after. 
0,  ^-  died  six  ireekk  after. 

T.  R,  died  eighteen  months  after. 
fi.  A-  died  two  months  nfter. 
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But  it  is  to  be  observed^  that  the  period  between  detection 
and  death  is  an  imperfect  measure  of  duration*  The  Bigu^ 
probably  existed  a  considemble  time  before  their  diseovery* 

Vital  capacity.— The  vital  capacity  must  be  very  low  in 
the  stage  of  perforation.  One  kmg  will  hold  scarcely  any 
air ;  but  we  must  remember,  however,  that  though  the  lung 
holds  little  or  nothing,  the  pleural  cavity  both  receive  and 
discharges  air.  Pleural  respiration,  so  to  speak,  still  goes  on^ 
though  this  is  truly  in  small  amount, 

I  am  not  aware  that  physicians  have  actually  iwjcertained 
by  experiment  the  lung  capacity  of  perforation  patients* 
For  my  own  part>  I  have  scrupled  to  test  my  patients  in  this 
way.  Their  exhaustion  and  distress  make  it  a  point  of  duty 
in  general  to  omit  this  inquiry^ 

The  cough  of  perfomtion  is  peculiar*  It  is  extremely 
short,  consisting,  for  the  most  part,  of  one  or  two  short  quick 
forcible  expirations*  In  same  cases  this  is  repeated  almost 
incessantly,  the  patient  having  scarcely  time  to  utter  a  word 
or  two  without  being  interrupted.  It  closely  resembles  the 
cough  of  pleurisy*  But  in  addition  to  this  peculiar  cough 
the  loud,  sonorous,  moist,  and  deep  and  protracted  cough  of 
the  third  stage  is  experienced  from  time  to  time. 

The  sputum  is  perhaps  more  scanty  than  during  the  third 
st^e^  I  have  seen  it  reduced  to  a  small  amount  of  thiiit 
frothy,  gummy-looking  liquid.  1  have  never  seen  blood  in 
the  sputum. 

The  voice  is  with  difficulty  formed  in  bad  cases.  It  is  a  low 
voice,  and  feebly  and  painfully  uttered. 

Tlie  mouth  and  pharynx,  t&c,  are  much  the  same  as  in  the 
third  stage*     I  have  seen  the  tongue  as  clean  as  in  health. 
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PART    11. 


CHAR  XL, 


PRACTICAL   DIRECTIONS. 


NeccBsitj  of  early  Eiplomtioii.— Thorough  Examination.— The  Eoom.^TeHi- 
perattipe*— light.— Sil^nce,^PoBtnre.^Iij»poc1ion, 

In  the  preceding  part  of  this  work  the  resalts  of  the  exami- 
nation of  the  phthisical  patient  have  been  fully  given,  but  it 
reinaina  for  me  Uj  eaj  how  these  remilt^s  are  best  obtained,  so 
thatj  bj  the  employment  of  the  most  approved  metbods^  the 
patient's  disease  may  be  moat  clearly  made  out,  and  the  m- 
stTuction  of  the  student  he  consulted. 

Fulness  of  examikation/ — ^^^^len  a  patient  corner  before 
the  physician^  under  circumstances  rendering  it  reasonably 
probable  that  bis  symptoms  are  due  to  the  preaence  of  pul- 
monaiy  consumptiDUj  however  early^  whether  these  circum- 
gtanee^  be  the  actual  symptoms  of  thoracic  disease,  whether 
it  be  that  the  patient  is  himself  suspicious  and  anxious, 
whether  relatives  desire  an  opinion^  whether  an  insurance 
company  seek  information,  or  whether  a  brother  practitioner 
desires  a  second  opinion,  in  r^pect  of  this  disease,  it  is  moat 
important  and  it  is  imperative  that  a  sufficient  examination 
should  be  made^  and  that  at  as  early  a  period  m  possible. 

The  very  fact  that  a  patient  seeks  advice  on  his  own  ac- 
count, or  that  he  is  sent  to  us  whether  by  professional  or 
non-profeasional  parties,  should  constitute  in  our  minds  a 
warrant  for  full  examination,  Tlitis  should  hold  in  even  ap-^ 
parently  trivial  cages,  for  it  oft^n  happens  that  apparently 
very  trivial  casea  are  really  very  serious  onea.  How  often 
hBB  a  patient  been  deprived  of  suitable  medical  treatment ; 
how  often  and  how  long  has  he  been  exposed  to  injurious 
agencies;  how  often  has  a  patient  entered  into  long  engage- 
ments of  a  ruinous  character,  because  he  was  never  to  see 
the  end  of  them  ]  how  often  has  he  taken  social  steps  injurious 
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to  himflelf  and  others, — simply  because  this  rule  has  beea 
disregarded  ?  Again^  how  ofteii  hm  the  kiod,  and  even  the 
flkilful  and  deserving,  medical  man  been  the  almost  innocent 
sufferer  in  hm  reputation  by  his  too  great  confidence  that  no 
physical  examination  was  required? — and  again,  how  often 
hns  the  consulting  physician  and  "  the  second  opinion"  oti- 
tained  great,  and  perhaps  not  imdeaervedj  credit  and  reputa- 
tion by  instituting  that  inquiry  which  the  firsts  and  perhaps 
equally  well-informed  physician  had,  from  too  great  ease  of 
mindj  from  dilatoriness,  or  from  modesty,  neglect-ed  to  cajry 
ont,  but  which  he  was  perfectly  competent  to  institute. 

Take,  again,  the  case  of  the  patient  i?i.  extremis^  even  in  aHi- 
culo  niortis ;  we  are  bound  to  make  a  sufficient  examination. 
A  few  minutes  well  employed, — no  pain,  no  inconvenience 
to  the  patient  being  involved, — we  are  enabled  to  pronounce| 
positively  on  the  nature  of  the  disease,  to  specify  its  stage,  1 
its  seat,  and  its  chief  local  characters*  This  is  a  satisfaction 
of  great  price  to  relatives  and  to  the  physician  j  it  may  he, 
too,  t>o  the  patient  himself,  who  is  yet  called  upon  to  miike 
eome  important  and  immediate  decision- 
Yet  again,  let  us  imagine  a  ease,  by  no  means  very  rare, 
of  a  patient  greatly  reduced  in  flesh,  very  ill,  and  in  daily 
expectation  of  death.  Such  a  patient  has  many  of  the  symp- 
toms which  consumption  produces,  but  which,  in  this  parti- 
cular case  depend  upon  other  conditions  of  a  comparatively 
unimportant  nature*  To  examine  such  a  patient,  to  discover 
only  healthy  respiratifTn  sounds,  and  to  give  a  corresponding 
report,  is  surely  a  service  of  immense  value^ 

The  examination  of  a  patient  suspected  of  phthisis  should 
be  undertaken  at  an  etLrly  period.  If  possible,  it  should  be 
made  at  the  first  interview.  If,  however,  time  and  circum- 
stances  will  not  permit  of  a  toIerai>ly  full  examination,  it  is 
better  not  to  undertake  it  at  all  at  the  time,  but  to  postpone 
it  to  another  opportunity,  giving  in  the  mean  time  an  opinion 
on  the  symptoms  only,  reserving  a  decided  statement  on  the 
nature  of  the  disease,  and  prescribing  for  urgent  symptoms 
and  offering  some  safe  rules  for  regimen.  It  will  sometimes 
happen  that  the  patient  is  too  ill  at  the  first  interview  to 
submit  to  a  full  and  protracted  examinatiun*  In  this  ca^e, 
the  discovery  of  some  of  the  more  important  signs  should  be 
attempted,  such  as  gurgling,  liquid  crepitation,  and  very  dull 
IocaI  or  general  tympanitic  percussion  sound.  Such  condi- 
tions as  these  signs  reveal  will  afford  prima  facie  grounds  for 
an  opinion  and  indications  for  treatment.  In  the  case  of 
very  nervous  and  very  timid  persons,  it  is  sometimes  neces- 
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gaiy  to  postpone  full  exaniinatioii.  The  sight  of  the  stetho- 
scope, thu  idea  that  an  examination  is  ahout  to  be  made, 
causes  80  much  distress  and  agitation  to  aome  imtients,  that 
it  ia  pmdent  and  juijtifiabie  to  poHtpoue  the  inquiry.  Chil- 
dren, toOj  frequently  evince  a  horror  of  a  st-range  doctor^  shriek, 
and  struggle  against  the  attentions  of  their  new  visitor^  In 
such  cases  it  is  better,  in  a  good-natured  mannerj  to  retire, 
seem  to  consult  the  little  patient'8  feelingSj  improve  ac- 
quaintance with  them,  and,  when  they  have  lost  all  apprehen- 
sions, which,  like  little  birds,  they  soon  do,  then  to  institute 
a  thorough  inquiry.  When  urgent  inflaminatory  symptoms 
are  present,  it  may  be  necessary  at  the  first  interview,  even 
with  refractory  children,  to  permit  of  no  delay-  The  laying 
aside  of  the  stethoacope,  and  employing  the  naked  ear  in  an 
easy  familiar  manner,  will  facilitate  the  examination  as  far 
m  r«late^  to  auscultation. 

The  examination  should  be  complete.  In  deciding  so  im- 
portant a  question  as  the  presence  or  a1>eence  of  pulmonary 
consumption,  every  reaaonable  endeavour  should  he  made  to 
render  our  knowedge  of  the  physical  condition  of  the  cheat, 
&c,,  complete.  To  this  end  no  reasonable  labour  should  be 
spared.  The  patient,  too,  who  is  to  be  the  chief  gainer  by 
the  scrutiny,  must  aici,  and  make  whatever  sacrifice  of  com- 
fort and  feeling  that  is  reasonably  demanded,  If,  at  the  first 
intervieWt  circumstances  prevent  the  examination  being  com- 
plete, which  should  be  a  rare  case,  an  early  opportunity 
should  be  taken  to  make  it  such.  No  practitioner  should  rest 
satisfied  without  the  assurancej  and  it  should  ha  a  well- 
grounded  one,  that  his  examination,  if  really  curj^ory,  has 
been  as  complete  m  eirc  urn  stances  reasonably  admit.  No 
trivial  or  temporary  circumstances  should  serve,  even  in 
his  own  mind,  to  warrant  an  incomplete  inquiry  for  any 
length  of  time ;  certainly  they  will  not  defend  him  against 
blame  on  the  part  of  the  patient,  the  friends,  and  his  more 
active  and  inquiring  professional  brethren,  I  have  known  of 
superficial  inquiries,  and  some  of  them  have  been  pernicious 
to  the  patient,  annoying  to  his  friends,  and  very  injurious  to 
the  reputation  and  comfort  of  the  physician. 

The  cursory,  the  imperfect,  and  slovenly  examination  m  to 
be  eschewed  by  every  medical  man  who  cares  for  his  patient 
or  for  bis  own  succet^s.  The  examination  which  answers  to 
this  description,  though,  perhaps,  common  formerly,  is  now 
nearly  extinct ;  yet  as  it  docs  occur  from  time  to  time,  even 
now,  and  as  we  are  all  prone  to  relapse  into  error  and  culpable 
e-a^e,  it  seems  not  to  be  supererogatory  to  notice  it  here.   This 
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examination  consists  of  hurriedly  percussing  the  chest,  through 

the  cloth  eg;  travelling  from  one  part  to  another  hefare  the  mind 
has  settled  the  character  of  the  sound  emitted  from  the  first 
part;  the  placing  the  stethoscope  upon  the  upper  front  of  the 
chest  not  made  nude,  and  listening,  even  though  with  some 
attention.  To  practise  such  an  examination,  when  the  prac- 
titioner 18  competent  to  do  hetter  things,  ia  cul|mb]ep  To 
purchase  ease,  or  a  few  minutes^  by  such  an  unsatisfactory 
proceeding  is  moat  improvident  For  such  results  the  patient 
often  pays  an  enormous  price^  the  price  of  hm  health,  his 
prospects,  nay,  life  itself. 

The  examination  of  the  patient  cannot  be  efficiently  per- 
formed unless  a  sense  of  the  serious  character  of  the  inquiry 
prevail.    To  carry  levity  and  jocoseness  into  such  investigations 
is  incorapatihle  with  the  full  and  clear  results  that  should  be 
obtained.     The  joke,  the  repartee,  and  the  laugh,  are  all 
greatly  opposed  to  an  efficient  and  sober  examination.    Though 
the  patient  may  not  be  aware  of  it*  we  are  really  ascertaining 
whether  there  be  present  conditions  which  afiF«^ct  most  materi- 
ally the  value  and  the  duration  of  his  life-  While  the  physician 
is  earnest,  and  this  need  not  make  him  gloomy,  or  even  other- 
Ynm  than  cheerful,  he  shoidd  deprccMe  every  approach  to 
levity  on  the  part  of  the  patient  or  of  those  Mends  who  are 
with  him*    No  raah  or  jocular  assurance  should  come  from  the 
physician,  ere  his  examination  is  well  begun,  that  *'  there  is  no 
need  for  examining,'*  that  **the  lungs  are  quite  healthy,"  or 
that  he  would  "  insure  his  life  to-morrow/'     I  have  seen  the 
laughing  expression  of  the  practitioner,  and  the  comforting 
assurance  of  one  moment,  exchanged  the  next  for  a  very  differ- 
ent look  and  a  very  different  style  of  remark.  The  comforting 
assurance  of  fair  percussion  has  been  quickly  followed  by  the 
gloomy  intimations  of  cavernous  giu^gling.      The  pb3'sician  is 
frequently  disturbed  by  the  over*confident  patient,  who  as- 
sures him  that  "  there  is  nothing  the  matter,'*  that  **  it  h  only 
a  cough,"  and  that  he  does  not  require  a  physician.     All  this 
fthould  be  prevented,  and  the  physician  permitted  in  peace 
to  arrive  at  a  knowledge  of  the  case,  the  nature  of  which 
cannot  be  altered  in  the  very  least  by  the  comfortable  (for 
the  time)  convictions  of  the  patient.     It  sometimes  requires 
firmness  to  meet  this  evil,  and  at  may  be  necessary  to  speak 
seriously  to  the  patient  upon  the  subjecL    He  will  be  the  last, 
if  his  case  be  ill  diagnosticated,  to  exeiise  the  physician,  who 
has  permitted  himself  to  be  led  into  error  by  an  ill-timed 
interference,  though  it  *eeded  from  himself. 

The  room  in  whi«  it  is  to   be  examined  will 
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depend  mucbj  of  course,  upon  his  being  out  of  bed  and  able 
to  move  about,  or  bis  being  confined  to  his  couch.  In  the 
latter  case^  no  selection  can  be  made,  and  we  must  iimply  see 
that  the  room  Is  made  its  available  aa  possible  for  the  purposep 
When,  however,  the  patient  is  able  to  move  about,  the  room 
selected  for  the  purpose  requires  some  attention.  la  is  essential 
that  the  temperature  be  above  60%  and  it  is  of  the  greatest 
importance  that  it  should  possess  a  good  light.  Its  suitable- 
ness  for  the  purpose  is  increased,  I  believe,  by  its  having  no 
great  amount  of  soft  furniture,  such  a8  curtains  and  carpets, 
which  destroy  sound* 

The  temperature  is  of  great  importance,  A  cold  atmosphere 
will  greatly  interfere  with  the  examination.  In  general  the 
inquiry  will  require  ten  minutes^  and  for  a  man  with  his 
chest  nnde  to  stand  that  time  in  an  atmosphere  the  tem- 
perature of  which  is  materially  under  60*j  ie  to  bring  on 
tremblings,  which  tend  to  impair  accuracy  of  observation, 
particularly  in  the  early  periods  of  the  first  stage  of  pulmonary 
consumption.  Besides,  the  symptoms  of  the  patient  may  be 
aggravated  by  exposure  to  cold,  The  timidity  of  patients 
under  examination  aids  materially  the  tendency  of  cold  to 
produce  shiverings.  This  is  not  confined  to  women  and 
children,  I  have  seen  strong  men  in  rigors  from  this  cause. 
I  remember  seeing  astahvart  Life  Guardsmau  in  strong  rigors 
from  exposure  to  a  temperature,  for  a  few  minutes,  not  much 
below  60^  If  the  patient  be  very  sensitive  to  cold,  which  is 
by  uo  means  rare,  be  may  be  placed  near  the  fire,  if  there  be 
one,  and  no  unnecessary  time  shoiUd  be  spent.  Inquiries 
which  nxay  be  made  m  well  wheu  the  patient  is  dressed, 
should  be  avoided  or  postponed.  I  have  occasionally  seen 
a  man  kept  with  hL^  chest  nude,  answering  inquiries  for  a 
considerable  time  which  could  have  been  done  as  well  after 
the  examination,  i.e,  after  he  had  dreased. 

The  light  is  of  great  importance.  Good  daylight  ia  better 
thaQ  an  artificial  light  In  the  examination  of  tbe  form  and 
the  movements  of  the  che^t,  &c,,  a  good  light  is  indispensable. 
I  have  known  good  physicians  overlook  abnormal  conditions 
both  of  form  and  motion  from  insufficiency  of  lights  The  light 
which  answers  best,  in  my  experience,  is  a  front  one,  partly 
on  a  level  with,  or  a  little  above  the  patient.  A  single  light, 
t  e,  from  one  window,  coming  direct  to  the  patient,  is  better 
than  a  double  one.  Side  lights  are  to  be  avoided ;  they 
illuminate  one  side  more  than  another,  and  deviations,  slight 
in  extent,  in  relation  to  movements  and  form^  may  tliereby 
be  overlooked.  Lights  from  above^  as  sky-lights,  do  not  answer 
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SO  well  as  a  single  front  light*  The  patient  ghouidt  if  possible, 
be  placed  opposite  the  middle  of  the  single  front  ligbL  Wlien 
we  examine  by  artificial  ligbt,  it  should  be  a  strong  one^  and 
placed  or  held  in  front  of  the  patient,  while  the  physician 
examines  on  either  side,  in  Btrictly  corresponding  positions. 

The  doors  and  windows  should  be  closed  duriDg  an  examina^ 
tion.  The  chief  advantage  thus  allowed  is  the  prevention  of 
the  entrance  of  extraneous  somids  when  we  are  au^ultating. 
Some  advantage  is  also  procured  by  the  confinement  of  per- 
cussion sounds.  By  the  closure  of  the  doors  and  windows, 
too,  drauglits  of  cold  air  are  avoided.  The  patient  and  the 
physician  are  also  less  liable  to  be  disturbed, 

Silence  is  of  the  greatest  consequence.  For  this  reason, 
the  fewer  persons  who  are  present  the  better.  When,  however, 
several  are  present j  it  is  necessai^  to  enjoin  silence,  particularly 
during  percussion  and  auecul  tation.  It  may  seem  unnecessary 
to  speak  of  this,  but  I  have  found  in  practice  that  friends  of 
patients,  even  intelligent  persons,  have  been  disposed  to  talk, 
t^ven  on  irrelevant  matters,  as  if  they  had  been  sitting  in  their 
family  parlour.  They  may  be^  when  thus  transgressing,  politely 
informed  that  silence  is  necessary.  It  is  not  the  silence  of 
the  tongue  only  that  we  have  to  desire-  Fidgety  persons  will 
be  found,  who  are  continual ly  moving  about,  and  if  dressed 
in  silkn,  and  iu  the  amplitudes  of  crinoline,  these  inflated 
peripatetics  will  greatly  interfere  with  us,  and  tend  to  cause 
erroneous  conclusiouB  that  sounds  coming  from  themselves 
originate  in  the  chest  of  the  patient.  Such  persons  must 
receive  a  caution.  We  can  scarcely  overrate  the  impor- 
tance of  silence,  I  have  myself  experienced  much  inconve- 
nience by  the  simple  cracking  of  coal  fires,  and  the  rushing 
noise  of  gas,  when  put  strongly  on.  Pensons  who  cough 
should  be  requested  to  leave;  crying  children  are  not  for  a 
moment  to  be  tolerated.  At  the  hospital,  I  am  often  induced, 
in  order  to  avoid  serious  acoustic  errors,  to  request  coughing 
patients,  when  they  are  able,  to  leave  the  ward  in  which  I  am 
making  a  careful  examination.  Tlie  evil  from  this  interruption 
at  the  hospital  is  sometimes  very  serious,  and  has  occasionally 
suggested  to  my  mind  that  for  patients  out  of  bed,  a  room 
might  be  advantageously  fitted  upj  in  which  to  examine  them 
in  succession. 

The  patient  is  to  be  assured  and  comforted.  He  is  to  be 
kindly  and  considerately  treated.  It  is  well  to  inibrm  him 
that  he  has  n»t  been  specially  selected  for  examination, 
because  bis  case  is  specially  serious,  and  that  all  patieiiL^, 
even   with  only  apparently  triviid  symptoms,  are  similarly 


MANAGEHBIJT  OF  THE   PATIENT. 


303 


dealt  with.  This  asauraoce  will  freqitentlj  succeed  in  giving 
courage  to  the  patient,  and  iu  trauquiUiziug  his  respiration. 
A  few  kind  words  adapted  to  the  patient's  case  will  often 
be  necessary,  and  produce  an  immediately  Boothing  influence. 
Observations  respecting  the  real  or  suspected  habits  of  the 
patienta,  abrupt  questions  as  to  the  cause  of  death  of  a  father, 
or  a  mother^  or  of  a  cbild,  are  calculated  to  throw  the  patient 
into  agitation  and  into  uncontrollable  fita  of  cryingj  rendering 
all  attempts  at  auscultation  perfectly  nugatory. 

For  the  performance  of  the  greater  part,  of  the  physical 
examination,  the  standing  position  of  the  patient  is  the  most 
suitable :  the  physician  standing  ako.  In  this  attitude  of 
the  patient  J  the  physician  can  inspect  the  various  aspects 
of  the  chest  by  walking  round  it*  Or  the  chest  of  the 
patient  is  brought  into  view  at  its  different  parts  in  suc- 
cession, by  simply  turning  the  patient  round*  In  this 
posttu'e  the  form  and  movements  of  the  whole  thorax  are 
seen;  the  chest  may  be  felt,  percussed,  auscultated  and 
measured  with  great  advantage.  The  patient  is  enabled  to 
move  his  arms  freely  about,  to  bend  forward,  to  lean  to  a 
side,  and  to  place  his  hands  over  his  head.  But  in  order  to 
adopt  this  position  during  the  examination,  some  considerable 
strength  on  the  patient's  part  is  required.  Many  persons 
who  are  able  to  come  to  the  house  of  the  physician,  are 
unable  to  bear  this  fatigue,  and  it  is  necessarj'  to  exchange 
it  for  the  sitting  or  recumbent  posture,  1  have  seen  patientu 
not  greatly  wasted,  faint  under  the  fatigue  and  excitement  of 
the  erect  examination.  But  wben  the  patient  is  unable  to 
have  tlie  whole  examination  performed  in  the  standing  at- 
titude, part,  viz,  the  inspection  may  perhaps  be  so  carried  out, 
The  sitting  posture  I  have  found  less  convenient  for 
myself,  both  in  respect  of  ease,  which  is  of  great  consequence 
In  the  examination,  and  also  for  correctness  of  observation. 
But  it  is  not  greatly  inferior  to  the  erect  posture,  while  to 
many  patientsj^  those  who  are  weak  and  nervous,  it  is  more 
tolerable,  and  is  less  frequently  attended  with  trembling  and 
disposition  to  fainting  than  the  erect  posture. 

The  recumbent  posture  in  bed  or  upon  a  couch  is,  in  some 
casesj  the  only  one  which  is  admissible  on  account  of  the 
exhaustion  and  suffering  of  the  patient.  When  feverish, 
when  weak,  as  the  patient  often  is  in  the  second,  third,  and 
almost  always  in  the  fourth  stage  of  the  disease,  the  re- 
cumbent posture  is  the  only  one  in  which  the  greater  part 
of  our  examination  can  be  made.  It  is  true  that  in  many  of 
the  cases  indicated,  the  patient  may  be  enabled  to  sit  up  in 
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bed  for  a  minute  or  two  while  the  dorsal  aspect  of  the  thorax 
m  expeditiously  exaEnined-  Even  the  exhausted  patieot  may 
be  inade  to  He  alternately  on  both  sides,  and  he  may  bs 
induced  sometimes  to  lie  prone  for  a  moment  or  two- 

When  the  patient  m  etiffering  from  acute  intercurrent 
inflammation,  the  examination  shonld  be  carried  on  in  bed, 
and  the  patient  should  make  little  or  no  effort. 

In  the  case  of  hsemoptysisj  special  precautions  are  necesssMy, 
Percussion  should  he  gentle,  and  the  patient  should  not  be 
directed  to  apeak  much  or  to  cough.  If  the  patient  be  in- 
duced to  cough,  hspmoptysis  may  he  increased  or  made  to 
return  with  violence  when  it  has  already  abated. 

When  the  patient  experiences  pain  on  the  surface  of  the 
chest,  percussion  often  causes  severe  and  acute  suffering; 
this  therefore  should  he  very  gentle.  The  stethoscope  some- 
times causes  so  much  pain  that  the  patient  winca%  much, 
and  thus  interferes  with  auscultation.  Under  such  cir- 
cumetancesj  the  practitioner  will  press  very  lightly  with  hii 
head.  In  such  cases,  I  have  found  the  double  and  the 
differential  stethoscope  very  useful,  and  readily  tolerated  by 
the  patient.  The  water  p^vd  or  hydrophone  applied  under 
themj  will  deprive  the  examination  of  every  vestige  of  dis- 
tress. The  naked  ear,  too,  in  such  cases,  ia  better  than  the 
wooden  stethoscope.  ChildreOj  when  very  young,  may  be 
examined  in  the  arms  of  the  mother  or  of  female  friends. 
They  frequently  refuse  to  he  otherwise  reconciled  to  our 
attentions.  W^en  examining  the  posterior  aspect  of  the 
thorax,  the  young  patient  may  be  placed  over  the  motlier's 
shoulder,  and  have  its  attention  diverted. 

It  18  not  essential  in  every  examination  of  a  patient  for  the 
first  time  that  all  the  usual  testes  should  he  employed.  When 
the  chest  is  very  tender,  slight  percussion  only  can  be  em- 
ployed ;  when  the  patient  is  in  bed  and  very  ill,  mensuration 
may  be  postponed  or  altogether  omitted.  Auiscultation,  how- 
ever, cannot  he  dispensed  with  under  any  circum .stances. 
But  the  vital  capacity  should  an  no  account  be  taken  the 
iirst  examination,  unless  the  patient's  strength  and  composure 
are  very  considerahle.  No  one  w^ould  think  of  this  test  in 
ea«es  of  exhaustion  or  timidity.  Nor  is  it  proper  in  very 
serious  casea  to  make  observations  with  stethometers  and 
other  useful,  but  now  inappropriate,  instrumentSj  the  results 
of  which  would  be  beneficial  rather  to  science  generally,  and 
the  physician,  rather  to  than  the  patient.  In  al  1  examinations 
of  the  phthisical,  or  of  those  suspected  of  plithisis,  it  is  of 
extreme  importance  that  we  should  inquire  most  into  those 
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points  which  are  of  greatest  consequence.  The  grand  auscul- 
tatory aigns  are  of  more  iinpoitance  tban  refinements  in 
mensuratioE  and  sliape,  and  when  circumstances  permit  of 
only  a  few  miuutea'  examinatian,  this  should  not  be  forgotten. 
To  apply  etethometers,  goniometers  and  laryngoscopes  in  a 
case  of  perforation  of  recent  occurrence,  and  att-ended  with 
agony,  is  not  only  injudicious,  but  argues  the  absence  of 
common  sense,  the  highest  attribute  in  the  character  of  a 
physician.  Att^umpta  at  unnecessarily  copious  information  do 
not  always  escape  the  criticjil  notice  of  the  patient,  or  of  hia 
non-professioniU  friends  standing  at  the  bed-side. 

The  patient,  standing  or  gittiiig  before  the  physician^ — for 
the  occupancy  of  the  bed  we  musit  regard  hh  an  exceptional 
ease, ^ the  chest  ig  t<J  be  totally  denudedp  The  patient,  after 
having  been  told  to  imcover  his  chest,  after  having  taken  off 
his  coat  and  waistcoat,  will  often  ask  whether  he  is  to  take 
off  his  shirt?  and  having  had  his  directions  again  plainly 
given^  and  having  taken  off  his  shirt,  will  repeat  the  same' 
question  in  reference  to  bis  flannel  waistcoat.  It  is  not 
without  a  considerable  trial  of  patience  on  the  part  of  the 
physician,  in  some  ca*^es,  that  the  patient  will  comply  with 
the  very  phiinest  directions  to  luidress  his  chest ;  for  intelH- 
gence  and  disease  are  not  inseparable,  as  I  have  often  found 
in  the  out*room  of  the  HospitAl  for  Consumption.  However, 
temper  must  he  maintained* 

When  inspecting  jt  chest  at  the  hospital^  I  place  myself 
t>efure  it,  and  move  from  side  to  side.  I  endeavour  to  look 
also  from  above,  I  cKauiine  and  note  the  shape,  its  great 
characters,  such  us  its  breadth  and  depth.  The  peculiaritiea 
of  the  natuml  conformation  being  noted,  I  regard  those  that 
have  evidently  been  ac(}Uired,  The  apparently  mere  osseous 
deviations  in  shape  are  noted  and  separated  from  those  that 
are  produced  by  internal  disease.  The  mere  professional  or 
trade  curve  of  the  spine,  with  its  elevated  shoulder  on  one 
side,  and  its  depressed  shoulder  on  the  other,  arrests  my  at- 
tention oidy  for  a  momenta  I  look  to  see  whether  the  two 
Bubclavicnhir  regiouB  are  normally  prominent,  and  that  tliey 
are  symmetrical.  If  one  be  flattened  compared  with  the 
other,  I  look  to  the  spine  and  observe  %vhether  it  is  curved, 
and  I  luok  to  other  parts  of  the  chest  to  see  whether  they  are 
normah  If  the  spine  be  curved,  and  other  parts  of  the  chest 
be  abnormal  in  el i ape,  as^  for  instance,  one  shoulder  be  high 
and  the  other  be  low,  and  the  sternum  be  protuberant  or  ob- 
lique in  its  direction,  for  the  moment  I  attacli  little  import- 
ance to  it.     But  if  the  spine  be  free  from  curvature,  and  there 
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l>e  an  obvious  want  of  motion  in  the  part  during  respiratioo, 
I  regard  the  flattening  as  a  presumptive  sign  of  pulmonary 
disease,  and  that,  most  probably,  of  a  tubercniar  character. 

A  comparatively  small  lateral  region  occnrringj  with  flat- 
tening at  the  subclaTicular  reglonj  for  the  most  part  indicates 
the  consolidation  of  phthisis  and  of  phthiBical  pneumonia. 

In  inspecting  the  chest,  I  note,  as  a  most  significant  sign, 
the  pulsation,  the  waving  pulsation,  of  the  heart  at  the  first 
and  second  intercostal  spaces,  continuing  even  during  expi- 
ration, often  increased  at  this  time.  This  waving,  it  may  be 
statedj  is  more  common  at  the  second  space  than  at  the  first* 
If  in  a  case  of  a  patient  wasted  with  chronic  disease,  cough, 
and  sputum,  and  troubled  with  shortness  of  breath ,  and  pre- 
senting some  flattening  of  the  subclavicular  region,  it  be  pre- 
sent, I  have  generally,  almost  always,  found  that  it  is  a  result 
of  phthisis  in  the  third  stage.  On  witnessijig  thla  waving, 
gnperficialj  fluctuating  kind  of  motion,  I  have  frequently  been 
enabled  to  pronounce  correctly  upon  the  true  condition  of  the 
patient*  It  has  enabled  me  to  say,  "  there  is  a  cavity  on  this 
aide  ;**  and  I  have  scarcely  ever  been  deceived,  or  have  re- 
ceived correction  from  the  application  of  the  stethoscope  or 
of  other  means  of  exploration. 

In  employing  the  test  of  octdar  inspection,  we  must  regard 
the  muscles*  These  are  often  found  in  a  strained,  projecting 
poaitioD,  and  of  a  somewhat  cord-like,  or  even  stringy  cha^ 
racter.  "VITien  the  chest  is  percussed,  I  have  seen  the  muKcles 
involuntarily  contracts  This,  of  course,  is  of  no  moment. 
The  veins  of  the  chast  and  neck  mast  be  inspected-  Nume- 
rous blue  and  dilated  veins  coursing  over  the  chest  have,  for 
the  moat  part,  associated  with  them  pulmonary  or  cardiac 
disease. 

Dilated  veins  in  the  neck  indicate  intra-thoracic  disease. 
When  we  ohserve  dilatation  confined  to  one  external  jugular 
Tcin,  we  Bhal!  generally  find  phthisis,  in  its  second  or  third 
stage,  in  the  lung  of  the  corresponding  side.  There  are  cases« 
however,  in  which  this  partial  dilatation  is  due  to  cardiac 
disease  and  mediastinal  tiamours,  and  to  aneurism  within  tiie 
thorax* 

We  note  the  various  aberrations  from  the  normal  move- 
ments of  tlie  thorax,  whether  they  relate  to  the  external 
muscles,  the  elevation  of  the  ribs,  the  *le^ent  of  the  ribs  and 
sternum  J  and  even  the  rise  and  fall  of  the  abdomen  in  the 
acts  of  inspiration  and  of  expiration. 


now  TO   rEBCUSSL 


3or 


CHAP.  XLI. 


FefeOMioiL. —  Simple   PerfUMioa. — Percusaion   HiimmpjiB. —  PJeiimetem^ — Dr. 
Aldia's  Ek-'hometer. — Dr.  ^iljsou's  riejdmel*?r. 

Percussion, — After  inypection  of  the  foririj  size,  and  move- 
ments of  the  thorax,  the  next  step  is  to  percuss  the  chest.  To 
effect  this  object  fiillyj  I  iDvariabljj  in  the  case  of  females^ 
remove  all  head-dresses  that  come  down  below  the  ear,  and  I 
place  ringleta  out  of  my  way*  If  we  percuss  the  patient  in 
bed,  we  should  remember  that  giich  soft  material  as  a  feather 
bed  dulls  sound.  Percussion  ioformB  us,  in  a  general  man- 
Der,  of  the  proportion  of  air  and  solid  parts,  and  of  the 
facilities  for  vibration  which  hold  in  respect  of  the  parts  per- 
cussed, and  of  the  parts  to  which  the  percuasion  blo^v  reaches. 
A  material  excess  of  solid  parts,  a  material  diminution  of  air, 
a  material  excess  of  air  and  a  loss  of  freedom  for  vibration, 
are  revealed  by  the  act  or  art  of  percussion.  The  seat,  the 
extent  of  certain  percusaion  sounds,  quoad  space  and  amount, 
further  suggest  the  nature  of  the  disease  producing  the  ob- 
served resultvS ;  hut  auscultation,  and  the  history  and  the  con- 
dition of  the  patient  tm  to  symptoms,  are  necessary  to  denote 
with  exactitude  the  precise  and  C6rtid.n  nature  of  the  morbid 
conditions. 

When  the  form  of  the  chest  is  natural,  as  is  often  the  case  in 
the  first  stage  of  phthisis,  and  nothing  during  inspiration  is  dis- 
covered to  throw  suspicion  upon  anyparticularpart  of  the  chest, 
it  m  bast  in  percussing  to  proceed  from  the  apex  downwards 
to  the  base  in  front,  taking  in  succession  double  observations, 
i,e.  ol>servations  on  both  sides  of  the  chest  at  strictly  corre- 
aponding  parts.  Thus  we  percuss  the  space  lying  between  the 
clavicle  and  the  scapula  above,  on  one  side,  and  then  percuss 
the  same  regitm  on  the  other.  By  comparing  sotmds  tlius 
obtained  from  the  two  sides,  a  difference  in  resonance  or  in 
diuation  will  frequently  be  appreciated,  when  in  their  naked, 
absolute  characters  they  would  pass  as  preeenting  nothing 
ahuormah  After  having  percussed  the  whole  front  of  the 
chestj  the  lateral  regions  are  to  be  examined  ;  the  arms,  which 
had  previously  been  kept  in  a  hanging,  easy  posturcj  are  now 
to  he  elevated  over  the  head,  with  the  hands  clasped,  and 
restmg  upon  it.     The  double  observation  is  again  to  he  made. 
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Here,  in  the  first  stage  even,  in  some  cases,  a  difference  rf 
resonance  will  be  obtained,  for  congestion,  and  even  Bome 
degree  of  hepatization  are  not  uncommon.  For  the  most 
part,  marked  abnormal  percussion  sounds  are  obtained  poste- 
riorly^ only  low  down  below  the  angle  of  the  scapula.  Be- 
neath this  point,  in  a  large  proportion  of  first  stage  <mBm, 
shortness  of  duration,  and  some  degree  of  dulnessB  are  pro- 
curable* In  almost  all  cases  of  the  second  and  third  stages, 
percussion  at  the  base  is  sensibly  modified.  In  the  fourth 
stage,  percussion  resonance  is  tympanitic^  even  though  a  con- 
siderable amount  of  effusion  have  taken  place- 

The  perciussion  of  patients  in  the  firirt  stage  of  phthisis  re- 
quires more  care  and  circumspection  than  in  the  later  stage& 

When  phthisis  has  greatly  advanced^  and  depression  of  the 
tipper  and  anterior  part  of  the  chest  has  taken  place,  or  when 
the  heart  is  seen  or  felt  beating  at  the  second  interspace,  I  at 
once  percuss  these  parts,  and  genemlly  obtain  an  amount  of 
information  almost  decisive  of  the  question  of  excavation.  In 
such  case>s  a  dull  sound  is  usually  obtained,  and  the  stetho- 
scope immediately  after  reveals  some  of  the  signs  proper  to 
cavities  already  noticed.  The  great  features  in  the  case  that 
relate  to  dise^kse  and  life  prospects  are  fully  and  momentarily 
made  out.  Further  examination  may  now  be  carried  out;  but 
the  grand  facts  liave  been  already  obtained,  and  if  the  patient 
be  exhausted,  the  further  exploration  need  not  be  very  minute. 

In  order  to  know  that  the  percussion  sounds  obtained  from 
the  chest  suspected  of  phthisis  are  healthy  or  unhealthy,  it  is 
necessary,  and  of  the  very  first  importance,  that  we  should 
know  the  percussion  sounds  appertaining  to  the  chest  known 
to  be  healthy,  I  shall  not  in  this  place  describe  the  na- 
tural or  normal  healthy  sonnds :  these  are  to  be  learned 
only  by  practising  percnssion  on  healthy  persons.  With  a 
view  to  the  acfjuisition  of  knowledge  highly  important, 
the  future  percussor  t>houM  examine  the  chests  of  persons 
at  all  periods  of  life,  childhood,  puberty,  early  middle  and 
advanced  adolescence.  The  chest  of  the  fcetiis  and  the  newly- 
born  infant  should  not  be  omitted.  The  percnssion  in  re- 
spect of  these  periods  of  life,  I  would  only  now  say,  varies 
very  considerably*  In  the  fcetus,  percussion  is  short-dullish. 
In  the  infant,  child  and  youth,  it  is  resonant.  In  the  young 
adult,  it  is  resonant  and  bold.  In  the  old  adult,  it  acquires  a 
degree  of  shortna^  from  the  rigidity  of  the  hones.  In  some, 
and  these  are  not  few,  the  rigidity  of  the  bones  is  counteract t^d 
and  exceeded  by  the  influence  of  emphysema^  and  we  have 
then  a  more  than  usually  resonant  percussion  sounds 
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In  percti^ng,  TariotiE  methods  are  employed :  one  physi- 
ciau  prefening  one  metbod,  aDolher  preferring  a  different 
one.  Widiout  arrti^atiDg  to  myself  superior  judgment^  I 
may  be  ijtjrraitted  to  descdbe  xaj  own  method  first.  My 
method  iis  the  oiediate  one,  I  make  use  of  the  hammer  aud 
the  pleximet^r  that  mature  has  kindly  provided  me,— tho^ 
which  cost  nothin:^,  that  require  uo  boj.  or  case,  and  that^ 
moreover,  caaoot  be  left  beblntL  In  a  wonl,  I  employ  the 
fore  and  mid<lle  finger  of  the  right  hand  as  a  hammer,  and 
the  fore  finger  of  the  left  hand  as  a  pleximeten  The  tirsft 
gtrike  the  blow,  the  other  receives  iU  I  find  the  emplo^>Tnent 
of  these  parts  only  amply  snflScient  in  mogt  case^  When 
a  very  strong  blow  is  to  be  made  use  ofj  the  ring  finger  of  the 
right  hand  i^  added  to  the  others, 

The  finger  employed  as  a  pleximeter  or  l^low  rceeiver  is 
laid  gently  and  with  a  little  pre^ure  over  the  part  to  be  pi^r- 
cussedj  with  the  back  or  bard  or  bone  part  looking  o\itwi«-d. 
No  air  is  allowed  between  the  finger  or  fingers  and  the  chest, 
otherwise  a  pneudo  cnaked-pot  or  clink  sound  may  lie  ob- 
tained by  its  expulsion.  The  finger  is  kid  ncrosa  a  rib,  or 
which  IB  better,  in  an  int^ercostal  apace.  I  find  in  many  casea 
that  the  finger  fits  best  applied  to  the  interspace;  and  I 
believe  that  a  given  blow  produces  a  fuller  sound  when  the 
finger  is  placed  there  than  when  placed  upon  the  rib.  When 
the  intercostal  space  is  depressed  either  from  plastic  adhe- 
sions or  from  wasting,  it  is  best  to  place  tlie  finger  in  it  and 
not  across  it      Air  expulsion  sounds  are  thus  avoided. 

The  finger  or  fingers  employed  to  give  the  blow  should  fall 
neatly  aiid  decidedly  upon  the  middle  of  the  back  of  the 
pleximeter  finger.  A  moderate  blow  is  perfectly  sufficient  in 
ordinary  cases.  The  hammer  fingers  need  not  be  raised  al.>ove 
the  pleximeter  finger  more  than  one  or  two  or  three  inches, 
before  they  are  niiwle  to  descend.  By  confining  the  sopam- 
tion  to  this  extent,  tlie  danger  of  a  side  blow  being  struck^ 
or  of  missing  the  finger  id  together,  is  avoided.  The  fingers 
should  fall  at  right  angles.  The  arm  need  scarcely  l>e  moved. 
The  hand  is  moved  simply  upon  the  arm.  By  att€!nding  to 
this  and  keeping  the  finger  points  at  the  same  level,  a  clean* 
ness  of  bloWj  so  to  speak,  is  secured,  difilcult  to  obtain  by 
great  movements  of  the  arm  and  shoulders. 

We  should  avoid  heavy,  clumsy  blows.  I  have  seen  the 
arm  and  the  shoulder  employed  in  percussion,  and  the  fingers 
separated  from  the  chest  about  a  footi.  Such  percussion 
is   inexact,   painful   to   the   patient,   and    conveys   an    im- 
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I^ee^ioQ  of  awkwardness  and  im»1dlfulnea&  that  had  better  be 
avoided* 

Conmderable  force  is  oocasiooally  justified  when  moderate 
percussion  faik  to  detect  a  departure  from  the  healthy  soundL 
In  deep-se^aled  tubercle  rather  forcible  percussion  will  some- 
times elicit  a  degree  of  duluesg  when  this  cannot  be  obtaitied 
by  light  tapping.  A  strong  blow  in  cases  of  empyema,  and  In 
perforation  too,  seems  to  effect  a  contrast  which  is  not  «o  well 
secured  by  gentle  percussion,  A  strong  blow  is  also  jii^- 
fiable  if  we  de**ire  that  the  character  of  the  percus^oa  sotutd 
should  l>e  heard  by  several  bystanders. 

When  the  blow  is  struck  upon  the  finger,  this  part  should 
be  immediately  dealt  with,  so  as  to  avoid  const nuning  pre:^tire, 
for  the  production  of  sound,  as  I  have  ahready  often  said,  is 
gr^itly  hindered  by  pressiu*e. 

The  mode  in  which  the  finger  acts  which  serves  to  receive 
the  blow  has  been  little  noticed.  The  employment  of  this 
fiart  is  very  necessary,  for  if  we  attempt  to  percuss  w^ithout  it 
or  without  a  pleximeterj  we  fail  nuiclt  in  our  efforts.  Even 
if  we  percuss  the  soft  part  of  the  finger  instead  of  the  hand 
part,  the  result  is  greatly  inferior.  When  the  naked  chesrt  is 
Btnick  directly,  the  fleshy  parts  act  so  as  to  prevent  that 
amount  of  forcible  collision  sufficient  to  set  the  contained 
parts  of  the  chest  into  sonorous  vibrations.  When  the  bard 
part  of  the  finger  is  struck^  forcible  collision  is  produce^i,  and 
this  in  transmitted  to  the  parts  beneath,  now  rendered  more 
solid  by  the  pressure  of  the  finger.  Percussion  of  the  clavicle, 
as  it  is  little  covered  with  soft  parts,  does  not  require  a  finger 
to  be  placed  upon  it^  for  the  collision  between  it  and  the  end 
of  the  finger  ib  sufficient  to  throw  the  parts  beneath  into 
sonorous  vibrations. 

The  cracked-pot  sound  is  best  elicited  by  a  aniart,  clean^ 
strong  blow.  We  should  aim  wellj  for  faulty  efforts  do  not 
succeed,  and  by  partially  emptying  the  cavity  of  air,  may 
frustrate  other  blows,  however  well  delivered- 

Haminerg  have  been  recommended  by  various  physicians  for 
the  purpose  of  giving  the  blow.  It  has  been  eaid  that  greateJ* 
uniformity  of  force  is  thus  secured-  But  I  myself  have  not  found 
the  employment  of  a  hammer  of  much  u^e-  In  ordinary  per- 
eiLssion  I  infinitely  prefer  my  naked  hand  and  fingers,  the  move- 
ments of  which  I  Cfin  regulate  fully  as  well  as  those  of  a  hara* 
mer.  Besides,  I  obtain  the  benefit  of  the  perception  of  cheat 
resistance.  The  hammer  strikes  a  pie xi meter,  for  the  most 
part  a  disc  of  ivory  or  indiarubben  The  hammer  is  usually 
farmed  of  steel,  and  is  about  four  inches  in  length.    The  part 
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which  cornea  ia  contact  with  the  pleximet^r  ia  tipped  with 
a  point  of  iDdiarubber,  There  are  some  occasions  on  which 
such  an  instrument  raay  be  useful,— when  a  heavy  blow  is 
required,  which,  however,  must  be  rare ;  when  it  is  necessaiy 


HtMifier. 


to  elicit  loud  flounds^  as  in  teaching  students;  or  when  the 
arms  and  hand  of  the  percussor  are  feeble.  Dr.  Theophilus 
Thorn f^on,  I  believe,  had  a  very  healthy  view  of  the  value  of 
the  hammer*  Wlieu  that  physician  lost  mucti  of  the  muscular 
power  of  the  hand  and  arra,  he  proposed  to  briug  this  instru- 
ment t*>  hie  aid  in  percussion,  as  he  himself  informed  me, 
I  fear  his  death  goon  after  prevented  him  or  hia  patients 
benefiting  by  his  proposal  The  hammer  is  much  employed 
upon  the  continent.  Dr.  Hughes  Bennett  employs  it,  and 
probably  his  siiccesa  in  procuring  the  cracked -pot  sound  is 
connected  with  this  fact, 

Pleximeters,  or  substitutes  for  the  blow-receiving  finger, 
have  beeu  recommended.  That  of  Piorryj  the  inventor  of 
this  aid,  is  made  of  ivory,  being  a  thin  oval  disc,  an  inch  and 
a  half  long,  and  about  three  quarters  of  an  inch  wide  at  itH 
widest  part. 


Some  pleximeters  have  been  formed 
have  employed  these  instruments,  but 
them  in  ordinary  percussion.  I  fotmd 
Bounds  of  themselves  rather  than  of  the 
ill  in  wasted  patients,  I  have  found 
them,  and  again  this  has  been  expelled 
clinking  during  percussion.     They  are 
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of  indiarubber.  I 
I   have   abandoned 

that  they  produced 
chest.     They  fitted 

air  confined  under 
with  a  noise  often 
greatly  inferior  to 
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the  finger  in  respect  of  the  Bense  of  re^iatancej  and  of  nice 
ready  Tiiaiiftgement.  Wlien  the  hammer  b  employed,  the 
plexiineter  is  essential.  The  plexiineter  is  t^  be  placed  iaof 
over  an  intercostal  space,  or  upon  a  flat  surface,  and  fitted  well 
with  gentle  pressure  upon  the  hody,  and  held  by  the  thumb 
and  furefinger  of  the  left  liand.  It  may  he  employed  together 
with  a  hammer  or  with  the  fingers*  The  blow  i§  struck  at 
the  middle. 

An  instrument  combining  both  a  pleximeter  and  a  hammer 
was  contrived  by  Dr,  Aldiia  some  years  ago.  It  consibts  of  a 
hammer  moving  on  a  fulcrum,  and  of  a  disc  of  cork  which 
receives  the  blow  of  the  hammer.  The  cork  disc  is  placed 
upon  tlie  chesty  and  the  hammer  is  raised  by  the  fingrer  to 
the  required  height.  The  higher  the  liammer  is  raised,  the 
more  force  is  obtained.  The  hammer  falls  by  the  operatioo 
of  a  spring.  Great  uniformity  of  blow  is  obtained  by  this 
instrument.  This  ingemous  contrivance  has  obtained  the 
name  of  echometer,  I  have  made  use  of  the  original  instru- 
ment, kindly  lent  t^o  me  by  it^  author.  While  the  sound 
obtained  by  the  echometer  varies  sensiljly  with  the  resonant 
quality  of  the  chest,  I  must  confess  that  the  sound  of  the 
instrument  itself  has  perplexed  me,  and  I  have  missed  that 
fine  adjustment  and  appreciation  of  the  blow,  and  of  the 
resistance,  and  also  the  power  of  immediately  auHpending 


Dr,  Aldli'i  Echometer. 

pressure  which  T  enjoy  in  simply  using  the  unaided  fingers. 
Besides,  the  force  cannot  be  greatly  varied  as  when  the 
fingers  are  employed,  and  I  have,  In  using  the  echometer, 
soon  found  my  hand  to  become  fati^iecL  It  may,  however, 
be  useful  in  teaching  percussion  to  a  class, 

1>K,  Sibson's  pleximetek.—  Dr.  Sil>son  has  more  recently 
contrived  an  instrument  of  a  similar  character-  Dr.  SibsonV 
pleximeter  consists  of  a  plate  of  ivory  which  receives  the 
blow,  and  of  a  brass  hammer  or  weight  working  in  a  metal 
frame.  The  weight  or  hammer  is  raised  by  the  fingers;  these 
l>eing  removed,  the  weight  or  hammer  falls  upon  the  ivory 
plate  by  the  elasticity  of  an  indxarubber  band  connecting 
the  weight  or  hammer  with  the  ivory  plate.  The  hammer 
works  perpendicularly  to  the  plate,  I  have  carefully  expe- 
rimented with  this  instrument,  and  I  must  admit  it  to  be  a 
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miperior  and  valuable  instrument  The  working  of  this  instru- 
ment is  easy  J  the  hand  does  not  become 
tirertj  it  is  little  formidable  in  aspect  to  the 
patient,  it  18  not  espenmvej  and  the  force 
can  be  nicely  varied.  The  different  degrees 
of  resonance  are  well  marked  by  this  in- 
teresting and  pretty  inBtniraejit,  If  we 
percuss  the  crown  of  a  bat,  a  different  note 
ia  obtained  by  any  move  of  one  quar- 
ter of  an  inch  from  the  centre  towards  the 
edge.  The  degrees  of  resonance  are  also 
welJ  made  out  upon  the  phthisical  chest. 
Perhaps  for  a  physician  not  yet  able  to 
make  uniform  strokes  with  his  fingers, 
this  instrument  would  be  useful.  But  I 
must  confess,  that  in  infinite  variation  of 
force^  and  in  rapidity  and  nicety  of  per- 
cussion, the  fingers  of  the  practised  per- 
cusaor  are  greatly  superior,  "^ 

Dt.  Slbicun't  Flexlmefer. 
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JLvMnltftiinii, — Immpdiiite. — Medkt*?. — Lu«ntif»c'»  Btethogcope. — Solid  and  liol- 
Icnr  Stetjjoscopea, — Materiiila  (ov  Stellioscopea, — Construction* — AfspUt^ation. 
— Extram^ona  Sounds. 

ACSCULTATIOX,^  After  having  obtained  every  reasonable 
information  from  the  practice  of  percusb'ion,  the  patient  sus- 
pected of  pulmonary  consumption  is  now  to  be  submitted  t^ 
the  test  of  auscultation.  In  every  stage  of  the  disease,  this 
test  reveals  facts  of  the  highest  importance ;  it  is  the  most 
valuable  one  which  w^e  possess,  but  it  is  in  the  first  Et^ge  of 
the  disease  that  auscultation  exceeds  most  in  importance  all 
other  modes  of  investigation.  We  obtain  much  light, 
direction  and  suggestion,  from  the  coarse,  deficient  in- 
spiratory sound,  and  the  coarse  prolonged  sound  of  expiration 
in  the  first  stage*  The  moist  crackling  of  the  second  stage 
is  most  significant.  The  cavernous  blowing  in  and  out,  the 
cavemnus  voice,  and  the  cavernous  gurgling,  speak  with  force 
of  most  serious  disruption  in  the  third  stage-  The  aniphoric 
blowing,  the  amphoric  difiFused  vault-like  voice,  and  the 
metallic  tinkle  convey  truths  to  the  mind  at  once  of  the 
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moat  unqiieationable  import,  and  of  the  saddest  aigni^caDce 
in  the  fourth  stage  of  the  disease. 

Willie  auscultation  is  of  more  relative  importance  in  the 
first  stage  than  in  th^  second,  it  is  also  more  delicate,  and 
demands  more  care  and  circumspection.  Its  results,  too,  are 
more  liable  to  be  confounded  with  those  of  auBCultation  in 
other  diseases.  For  these  reasons  auscultation  in  the  first 
stage  should  be  undertaken  %ith  great  care,  and  all  diligence 
shoidd  be  exercised  to  attain  the  utmost  possible  infommtion. 
In  the  second  stage,  the  discovery  of  the  proper  sign  m  easy. 
In  moist  cavity  cases  of  the  third  stage,  and  in  large  diy 
cavity  coses,  auscultation  readily  reveals  the  true  nature  of 
the  disease;  but  there  are  not  a  few  examples  of  old,  dry,  con- 
tracting cavities,  which  by  their  silence  and  the  absence  of  pod- 
tive  characters,  are  not  so  easily  made  out,  and  that  require 
continued  examination  and  repeated  exploration.  In  the  fourth 
BUige  of  the  disease,  nicety  of  observation  is  required.  MTieu 
pulmonary  respiration  is  yet  to  some  extent  continuing, 
which  is  occasionally  the  case,  the  amphoric  respiratory  sounds 
may  be  overlooked,  for  they  are  sometimes  feeble  and  restricted, 
quoa<l  space.  The  metallic  tinkle,  too,  though  present,  is 
liable  to  pass  unnoticed,  and  the  amphoric  voice  and  cough 
may  not  be  explored  at  all.  But  it  may  be  truly  said  that, 
with  the  exception  of  the  very  early  period  of  the  first  stage 
of  phthisis,  auscultation,  if  carefully  practised,  will  never 
long  fail  to  denote  the  disease. 

Auscultation  is  either  mediate  or  immediate.  The  applica- 
tion of  the  naked  ear  to  the  chest  to  be  explored  constitutes 
immediate  auscultation.  The  obvious  indelicacy  of  this  practice 
forms  an  objection  to  it  The  untidy  habits  of  patients,  too, 
form  another.  Another  objection  is  derived  Irom  the  fact 
that  angular  projecting  or  depressed  spots  do  not  admit  of  the 
ear  correctly  fitting.  Yet  it  is  sometimes  advisable  to  adopt 
this  form  of  auscultation.  The  chief  occasions  on  which  I 
have  made  use  of  this  practice,  has  been  when  I  have  found 
a  patient  in  bed  and  unable  to  sit  up  above  a  moment  or  two. 
The  head  of  the  auscultator  may  be  inserted  between  the 
patient  and  his  pillows,  and  the  ear  rapidly  moved  over  the 
whole  posterior  aspect  of  the  thorax.  It  is  a  more  difficult 
matter  to  insert  the  head  in  the  same  place  with  a  stethoscopo 
half  a  foot  long  applied  to  the  ean  Some  physicians,  I  ob- 
servCj  constantly  examine  the  dorsal  surface  of  the  chest  in 
this  way,  and,  as  the  siu^ace  is  flat,  or  gently  rounded,  the 
ear  is  conveniently  fitted  upon  the  patient,  and  thus  extraneous 
bounds  are  denied  admission,  and  the  sounds  conveyed  into 
tlie  ear  are  denied  exit,     Children  will  occasionally  submit  to 
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iiiiinediate  atiscultation  when  they  will  struggle  againat  the 
application  of  the  stethoscope*  WLen  immediate  auscultation 
ia  practised,  a  smooth  napkin  or  towel  nltould  be  laid  upon 
the  chest.  In  aiiscultMiog  in  this  manner,  cousiderable  in- 
crease of  sound  or  hearing,  in  force  and  in  resonance  or  dura- 
tiooj  is  secured  by  closing  the  opposite  ear  vt4th  tlje  fingen  The 
finger  is  simply  to  be  inserted  into  the  external  meatus,  or  the 
tragus  is  to  be  pressed  down  upon  it.  That  an  increaBe  of 
sound,  or  an  increase  of  hearing,  takes  place  when  the  opposite 
ear  is  thus  closed,  may  be  at  once  proved  by  placing  a  musical 
boK  on  one  ear  and  then  stopping  the  other.  The  sound  ia  heard 
louder,  more  resonant,  and  longer.  The  sound,  Um^  appears 
to  be  heard  less  in  the  one  ear,  and  the  listener,  if  lie  attend 
carefully,  will  perceive  that  the  seat  of  sound  appears  to 
travel  from  the  ear  in  direct  communication  with  the  sounding 
body  and  tc»  spread  over  the  forehead.  The  opposite  ear  is 
now  evidently  more  involved  in  the  sensation  than  previously. 
The  explanation  seems  simply  to  be  this  :  the  aonud  now  in 
the  head  is  deprived  of  a  means  of  reduction,  viz*  by  the 
passage  outwards  of  sonorous  undulations  in  the  cavity  of  the 
Opposite  ear.  The  undulations  are  retained,  and  increase  the 
strength  and  the  duration  of  the  sonorous  impression  or 
senaatioUi  It  seems  needless  to  say  that  a  similar  closing  of 
the  ear  during  the  use  of  the  stethoscope  will  be  attended 
with  similar  results*  However,  though  I  have  mentioned 
this  matter,  I  do  not  conceive  that  the  gain  is  great,  or  will, 
except  on  rai-e  occasions,  be  found  of  much  consequence;  I 
therefore  do  not  recommend  this  practice  to  be  generally 
adopted,  I  have  seen  that  some  sagacious  and  practical 
physicians  close  their  ears  in  this  way  when  auscultating,  hut 
they  were  perhaps  not  fully  aware  at  the  time  of  the  abo^e 
physiological  explanation  of  the  advantage  which  they  enjoyed. 

Mediate  AUS€CTLTATiON*^Ausiniltation  by  means  of  Lien- 
nec's  wooden  stethoscope,  or  some  minor  modifieatiozi  of  it,  is 
pre-eminently  the  chief  form  of  mediate  auscultation;  and 
will  probably  ever  remain  such.  ^Nevertheless,  mtKlern  inge- 
nuity and  skilful  attention  to  the  requirements  of  special 
ca«es,  and  the  desire  to  obtain  special  objects,  have  succeeded 
in  multipl}'ing  the  means  of  mediate  auscultation.  Besides 
the  wooden  stethoscope  with  its  thousand  and  one  specialities, 
we  now  have  and  employ  mediate  auscultation  with  the  aid 
;if  flexible  tubes  of  wire,  gutta  percha,  indiarubber,  and  even 
"  water. 

The  wooden  stethoscope  has  received  many  little  improve- 
ments since  the  days  of  its  great  author;  but  its  grand  properties 
have  not  been  added  to.      The  wooden  instrumetit  of  the 
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present  day  ie  lighteis  more  easily  takeo  to  pieces,  more  easUy 
carried,  fits  the  ear  of  the  auscultator  better,  and  is  better 
adapted  to  the  waijted  and  tender  chest. 

It  is  unnecessary  to  describe,  ur  e^en  refer  to,  the  numerous 
varieties  of  the  wooden  stethoscope  now  in  favour  with  different 
physicians.  These  may  be  seen  at  the  shops  of  the  surgical 
instrument-makers.  Some  of  the  principal  varieties  are 
represented  in  the  wood-cut. 


I 


For  auscultation  of  the  respiratory  and  circulation  sounds, 
the  hollow  wooden  stethoscope  is  the  best  -,  but  for  ascertaining 
the  impulse  of  the  heart  or  of  pulsating  tumours,  a  stetho- 
scope with  a  flat  object  end  is  the  most  suitable^  but  this  is 
scarcely  auscultation.  Perhaps  a  solid  end  is  better,  also  in 
cases  of  great  wasting,  for  it  \vi\\  come  more  in  contact  with 
the  chest  than  one  whose  end  is  simply  a  narrow  border 
or  riuij  for  such  when  placed  over  a  deep  intercostal  i^pace 
may  touch  the  chest  only  in  a  very  restricted  manner,  and 
obtain  only  partial  sound, 

A  question  has  arisen  araongst  auscultators  whether  a  solid 
or  a  hollowed  stethoscope  answers  best  for  the  conduction  of 
Bound.  Dr.  Eudd  believes  that  the  hollowmess  and  the  air  are  of 
Ho  value^  and  Dr.  WilHams  maintains  the  contrary,  and  prove-s 
that  by  plugging  the  hollowed  part^  &<mnd  is  reduce<l.  In  this 
caae  sound  is  conveyed  to  the  ear  by  the  column  of  contained 
air  in  the  stethoscope ;  hut  in  the  presence  of  much  sound 
conveyed  by  the  solid  walls,  this  is  of  no  moment  whatever. 
The  advantage  which  the  hollo%v  stethoscope  derives  from 
its  hollow  condition  is  simply  this:— -The  solid  conducting 
walls  are  mtide  better  conductors  by  the  freedom  which  they 
enjoy  to  vibrate  in  consequence  of  being  hollow.  The  hollow 
stethoscope  is  essentially  a  solid  conductorj  but  it  has  this 
great  advantage  over  a  solid  cylinder  that  it  is  more  free  to 
accept  and  propagate  &oDOrons  vibrations.  That  freedom 
and  a  certain  looseness  in  the  solid  conductor  are  favourable  to 
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the  conductioQ  of  soimd,  we  hare  only  to  try  in  succession 
a  loose  porons  Malacca  cane,  a  piece  of  deal  or  light  maho- 
gany,  or  cedar,  and  compare  the  results  with  those  obtained 
from  erperiments  made  with  bard  lignum  ritae  and  solid 
glaas  or  iron.  In  the  latter  experiments  the  sound  is  greatly 
inferior.  Again,  the  conduction  by  meims  of  solid  glass  is 
greatly  inferior  to  that  of  hollow  glass  or  of  tubing. 

The  best  materials  for  the  constnictiou  of  an  ordinary 
stethoscope  are  light,  firm,  vibrating  woods,  such  as  cedar, 
mahogany,  deal,  and  lime.  Woods  which  are  heavy  answer 
worse ;  of  this  cla^s  are  beech,  oak,  rose- wood ^  lij^nm  vitse 
and  box- wood-  The  hard  heavy  rose- wood  and  Hguum  vitm 
are  very  inferior*  Solid  glass  being  very  heavy,  is  unfit  for 
the  puipose,  and  iron  is  about  the  worst  material  that  can  he 
employed.  I  have  nevertheless  seen  such  a  thiDg  as  an  iron 
Htethoscope.  The  lightest  firm  woods  are  equal  to  the  heaviest 
materials  in  conducting  sound ;  they  are,  moreover,  easily  aet 
in  vibration,  and  unlike  heavy  bodierthey  do  not  suppress 
sonorous  vibrations  of  the  body  upon  which  they  are  appHed* 

The  sound  of  a  musical  box  is  better  conveyed  tlirougii  a 
light  Malacca  cane  than  through  mahogany,  better  through 
mahogany  than  rose-wood,  better  through  rose-wood  than  solid 
glass  and  better  through  glass  than  solid  iron-  These  facts  I 
have  ascertained  by  careful  experiments  upon  the  different 
materials,  and  I  shall  be  happy  to  repeat  them  to  my  pro- 
fessional brethren. 

Next  to  the  material  of  which  the  stctho.^cope  is  constructed, 
the  ear-piece  is  of  most  importance.  It  should  accurately  fit 
the  ear,  and  care  should  he  t^akeu  that  the  individual  confor- 
mation of  the  ear  and  side  of  the  head  be  properly  consul teih 
The  ear-piece  should  be  large  enough  to  cover  the  conchii,  and 
ghould  close  the  external  meatus.  By  closing  the  ear,  the 
sound  conveyed  by  the  solid  stethoscope  to  the  Folid  ear,  and 
to  the  contained  air  is  preserved  from  external  dispersion; 
the  ear-piece  acting  in  fact  as  the  ear- disc  of  Mr*  Wheat- 
stone's  microphone.  When  in  use,  the  ear-piece  should  he 
acciu-ately  fitted  upon  the  ear. 

The  object  end  of  the  stethoscopB  for  ordinary  purposes  of 
phthisical  investigation  should  be  one  and  one  third  inclies  in 
diameter-  A  smaller  diameter  may  be  usefully  employed  to 
sink  in  between  the  ribs  when  the  soft  parts  are  retracted  or 
greatly  wasted,  and  also  in  the  examination  of  infants  and 
children,  1  have  alreatly  said  that  a  solid  object  end  is 
of  use  chiefly  in  obtaining  the  impidse  iif  the  heart,  &c. 

The  object  end  of  the  stethoscopej  instead  of  being  cir- 
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cular,  is  sometimes  made  oval,  fiufficiently  nanow  to  fit  ia 
between  the  ribB,  which  is  of  moment  when  the  patient  la 
wasted.  A  curvilinear  end  lias  likewise  been  employed  to  fit 
curved  or  very  rounded  parts.  This  is  fitted  on  to  a  commou 
stethoscope.     Mn  Bryant  introduced  it. 

The  length  of  the  in.stmraent  that  suits  best  for  general 
pnrposes,  is  six  inches.  An  instrument  only  foiu-  inches  long 
ia  occasionally  employed,  but  I  have  not  seen  it  more  ap- 
plicahle  in  any  case  than  the  larger  one*  It  is,  however, 
very  portable. 

The  application  of  the  stethoscope  requires  some  care.  It 
ifl  of  great  importance  tbat  the  object  end,  particnlarlj  if 
hollow,  should  fit  well  upon  the  patient.  The  hollow  Instru- 
ment must  be  thoroughly  closed  to  have  perfect  results. 
Tilted  at  one  side,  however  slightly,  the  result  is  rniich 
impaired.  We  obt^iin  leas  sound  from  the  chest,  and  the 
sonorous  undulations  of  the  contained  air  which  consonat^ 
With  and  promote  the  vibrations  of  the  solid  walk  of  the  in- 
strument are  permitted  to  disperse,  A  confined  column  of  air 
in  vibration  greatly  promotes  the  vibration  of  the  solid  walls 
-which  contain  it,  \Vhen  on  account  of  the  wasted  conditiou 
of  the  patient  or  of  deformities  of  the  chest,  the  stethoscope 
cannot  be  made  to  fit  so  that  it  shall  be  closed,  various 
expedients  have  been  employed.  Dr,  Williams  has  usefully 
placed  some  soft  material  under  the  stetlioscope,  so  he  to 
prevent  ccimmunication  with  the  exteroal  air,  I  think  Dn 
SibBon  has  employed  paper  for  this  purpose,  I  myself  employ 
a  bag  of  water  or  the  hydrophone  for  this  object,  and  I  find 
it  answers  very  well.  The  water  compared  with  solid  is  a 
worse  conductor  of  sound  from  a  solid  body  to  another  solid 
hoily,  it  is  true ;  but  more  than  a  counterbalancing  gain  is 
obtained  by  the  correct  fitting  to  the  chest,  and  the  veiy 
complete  closing  of  the  stethoscope,  which  are  secured* 

The  stethoscope  having  been  applied  to  the  exact  part  to 
be  examined,  it  is  held  in  i>osition  by  the  thumb  and  fore- 
finger placed  about  an  inch  from  the  object  end.  The 
fingers  may  or  may  not  be  applied  during  the  examination, 
If  applied,  they  should  hold  the  stethoscope  lightly,  and 
avoid  any  movement.  After  a  little  practice,  the  head 
itself,  besides  receiving  the  sounds,  may  be  successfidly  and 
advantageously  used  as  a  hand  to  hold  the  stethoscope  in  8^itiiy 
and  thus  to  relieve  the  fingers.  In  practice,  as  soon  as  I 
liave  properly  adjusted  my  ear  to  the  ear-piece,  so  as  to  have 
the  meatus  as  nearly  as  possible  in  the  centre  of  that  part, 
I  remove  my  fingers,     I  find  myself  perfectly  master  of  the 
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instnimeDt,  employing  my  head  at    once   to  hear  and  to 
hold. 

\Miether  we  hold  the  stethoscope  with  the  hand  or  with 
the  head,  it  is  incumbent  upon  the  auscidtator  to  press  with 
extreme  lightness :  for  two  reasonn ;  first,  that  he  may  not 
caiiBe  pain  to  the  patient;  and  RecondJyj  that  he  may  not 
Biippress  the  vibrations  of  the  cheat  and  of  the  instrument 
it  is  to  be  added  also,  that  strong  pre^ure  creates  noises  in 
the  ear  it&elfj  and  interferes  to  some  injuriouB  extent  with 
the  acoustic  freedom  of  the  |.vart.s.  It  is  some  time  before 
the  auscultator  acquires  great  skill  in  the  use  of  the  head, 
ag  a  holding  organ.  But  great  skill  is  to  be  Bought  for,  and 
it  is  really  a  valuable  accomplishment.  Efficiency  and  de- 
licacy are  reconcilable.  The  management  of  the  head  in 
dealiug  with  the  stethoscope  is  as  great  a  desideratum,  as 
dexterity  with  the  knife  is  in  the  case  of  the  operator ;  and 
we  all  know  the  extreme  skill  which  some  surgeons  possess 
compared  with  others.  In  a  word,  the  auscultator  is  l^ound 
to  endeavour  to  acquire  the  same  tact  in  respect  of  tbe 
stethoscope,  which  Listen  possessed  in  handling  hbi  knife. 
If  the  physician  may  ever  be  excused  for  being  light  of  headj 
— light-headed,  it  is  when  employing  the  stethoscope,  par- 
ticularly in  cases  of  phthisis  marked  with  tenderness  of  the 
thoracic  walls.. 

In  valuing  or  estimating  sounds  conveyed  to  the  ear,  we  are 
not  to  conclude  that  they  are  necessarily  intra-thoracic  in 
their  origiDi  I  have  he^'d  fine  crepitation  due  to  the  pressing 
of  the  hair  of  the  chest,  ^Tien  much  hair  is  present,  the 
crepitation  is  greatly  reduced  by  interposing  between  the 
stethoscope  and  the  hair^  a  fold  or  two  of  linen,  or  what  is 
better,  the  bag  of  water  or  hydrophone.  I  lately  examined 
a  gentleman,  during  whose  examination  I  obtained  much 
hair  crepitation,  which  was  ultimately  obviated  id  this  way. 
He  had  as  much  strong  hair  upon  the  middle  of  the  chest., 
as  we  see  upon  the  goat.  Friction  sounds  are  liable  to  be 
produced  by  rubbing  of  the  stethoscope  upon  the  chest,  but 
this  is  less  observed  in  the  employment  of  the  wooden  than 
of  the  double  stethoscope  of  Camman.  The  young  auscultator 
must  guard  against  this  source  of  error.  Friction  sounds  are 
sometimes  produced  by  the  action  of  the  ear-piece  upon  the 
external  e^ir.  Soundsj  not  thoracic,  of  another  kind,  are 
occasionally  heard  by  the  auscultaton  These  are  due  to 
certain  movements  originatiug  in  his  own  ear,  cluefly  of  a 
muscular  character.  Such  sounds  are  mostly  of  ringing, 
buzzing,  and  boiling  characters.     These  are  induced  chiefly 
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when  the  auscultator^a  head  is  kept  in  a  coastrained  posture- 
He  should  therefore,  whea  he  hears  thern^  change  his  p<m^ 
tion.  When  1  have  heard  sounds  aiaswermg  tt?  this  descrip- 
tion, I  have  also,  when  it  has  been  possihle,  requested  another 
to  make  an  examination-  T  may  mention,  that  when  the 
phyeician  is  fatigued  and  faint  with  work,  these  sounda  are 
common,  I  am  satisfied,  that  after  having  worked  gome 
five  houra  in  the  out-roora  of  the  hospital,  I  have  heard 
BOimda  due  more  to  a  tendency  to  syncope  on  mj  partj  tluiii 
to  actual  disease  of  the  patients.  This  admiai?ian,  however, 
must  not  he  held  to  weaken  the  value  of  soundg  really  emaua-* 
ting  from  the  cheet,  and  already  described,  or  to  cast  a  doubt 
\ipon  their  thoracic  origin- 
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Flexible  Sk»thofleoi>e». — Bin-aujal  Stetbos^opea. — Dr.  Camman.—  Dr.  Le^retL 
—  The  DifferentiiJ  Slethoscope, — Polj-stethoetjopes.^ The  Hydrophone, — - 
Tbe  Water  Bt^tlioseope. 

Flexible  stethoscopes.  ~  P'or  the  purpose  of  listening  to 
parts  of  the  chest,  which  it  is  very  difficult  to  reach  with 
the  ear  or  with  the  wooden  stethoscope^  as,  for  instance,  the 
lateral  regions  or  the  lower  dorsal  region,  when  the  patient 
caunot  he  freely  moved,  a  flexible  stethoscope  has  been 
employed,  ThL^  is  usually  constructed  of  iron  or  brass  wire> 
in  the  form  of  a  hollow  cylinder,  and  covered  with  thick  silk 
or  worsted.  The  length  of  this  instnunent  varies,  but  m 
usually  employed,  it  is  about  two  feet  long*  The  bore  m 
usually  one  eighth  of  an  inch.  An  ear-piece  and  a  body- 
piece  are  supplied,  as  in  the  case  of  the  wooden  stetho- 
scopCi  As  a  conductor  of  soimd  the  fiesible  stethoscope  ig 
inferior  to  the  wooden  one,  particularly  iis  respects  the 
sounds  of  solid  bodies,  and  therefore  should  not  be  exclusively 
employed  unless  it  is  difficult  to  reach  the  patient  as  above 
indicated,  or  imless  some  special  object  is  desired.  The 
flexible  stethoscope  is  very  much  an  air  in.-^trumeut,  Sound 
is  conveyed  to  the  ear  chiefly  through  the  contained  air* 
This  is  readily  proven  liy  stopping  up  the  tube.  Allien 
this  is  done,  little  or  nothing  is  heard. 

The  solid  parts  of  the  instrument  serve  to  confine  the  air 
and  to  direct  the  sonorous  imdulations  not  reduced  l)y  dis- 
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peraion*  to  the  ear.  Yet  it  is  to  be  obaerved  that  the  body 
or  object  end  is  of  use  in  accepting  Bonoroua  undulations 
from  the  chesty  for  mere  air  conoinimicatiou  will  be  of  little 
u^e.  The  object  end  takes  on  the  vibrations,  bnt  it  fails  to 
transmit  them  again  along  the  solid  and  imperfect  aound- 
conducting  walla  in  au  offieient  way.  Whut  it  does  m  thia  : 
it  thrown  the  air  into  vibration,  the  flolid  walla  slightly  eon- 
a^matej  and  the  sonorous  undulations  thus  maintuined  reach 
the  ear  through  the  column  of  air.  This  is  diflferent  from 
what  tak^  place  Avith  the  wooden  stethoscope,  th*>ugh 
hollowe(1,  for  w^e  may  st<:*p  up  the  tube  without  materially 
reducing  the  sounds  conveyed  to  the  ear. 

In  employing  the  flexible  stethoscope,  it  ib  even  more 
nece^^sary  than  in  the  caae  of  the  wooden  instrument  to 
observe  that  the  object  end  is  well  applied  so  ns  to  close  the 
tube*  If  left  partially  opeUj,  scarcely  any  sound  is  perceived. 
We  explain  this  by  Baying,  that  the  inutrmnent  being  chiefly 
an  air  one,  it  is  more  necessary  to  confine  the  air,  and  we 
have  already  said  that  scarcely  any  sound  is  directly  conveyed 
along  the  solid  walls  of  the  inatrumenL 
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When  the  chest  of  the  patient  is  so  extremely  wasted  as 
to  preclude  the  exact  fitting  of  the  instrument  and  the 
complete  closure  of  the  tube,  much  acoustic  advantage  is 
obtained  by  placing  upon  the  chest  some  material  which 
shall  close  the  tube  and  fill  the  hollow  parts  of  the  patient. 
Some  advantiige  is  obtained  under  such  circumstancea  by 
closing  the  tube  mth  a  fine  membrane.  A  pad  of  air,  or  a 
bag  of  water, — the  hydrophone  answers  well-  The  water  is 
better  than  air,  for  it  is  a  better  conductor  of  sound  from  a 
solid  body  to  a  solid  body*  The  hydrophone,  under  such 
circumstances,  gives  a  very  great  advantage.  This  is  very 
remarkable  in  dealing  with  the  voice,  whether  of  solid  lung 
or  of  an  excavation. 

The  physician  should  possess  both  a  flexible  stethoscope 


322 


FLEXIBLK    STEXMUSCOPES* 


and  a  hydrophonej  but  they  will  not  often  be  required  io 
oi'dinary  practice. 

The  dopble  ok  bin-auiul  stethoscope*  —  In  tbe  auneul- 
tation  of  the  phthisical  cheat,  the  uno-aurul  claas  of  etetho- 
Bcopes  only  huB  been  referred  to.  But  beaidea  theae  a  bin- 
aural stethoscope,  the  mrention  of  Dr.  Caruman,  of  New 
York,  ban  been  frequently  employed,  I  have  myself  largely 
Ui^ed  it  during  the  five  year«  I  have  been  connected  with  tbo 
Hospital  for  Consumption,  Of  course  the  chesty  in  all  stagea 
of  the  di^ea^e,  has  been  explored  with  the  aid  of  thin  instru- 
ment, but  it  is  in  the  first  stage,  the  early  part  of  the  first 
Btage — the  au^spiciouB  period — that  I  have  found  it  to  be 
moit  uaeful.  It  is  at  this  period  that  I  l>elieve  its  powers 
are  most  developed,  and  that  its  revelations  will  prove  most 
uaefuL  It  is  in  dealing  with  fine  delicate  sounds  that  this 
ptothoscope  is  most  usefuL  Such  sounds  are  better  be-ard 
with  the  two  ears  than  with  one  only,  which  is  all  that  we 
ciin  employ  with  the  ordinary  wooden  stethoscope*  It  is  a 
law  that  auditory  sensations  from  a  given  sound  are  stronger 
and  fuller  when  obtained  by  the  employment  of  two  ears 
than  when  procured  by  the  use  of  one  ear  only.  The  double 
fitet  hose  ope  enables  us  to  virtually  place  both  ears  upon  the 
same  part  of  the  thorax  at  the  same  moment.  This  is  the 
service  which  I>r»  Leared  and  Dr.  Camman  have,  by  their 
thought  and  labr>ur,  conferred  upon  us.  We  gain  a  fitller 
and  clearer  auditory  oljservation  than  before.  The  gain  is 
analogous  to  that  which  we  obtain,  when  having  inispeeted 
a  fine  object  with  one  eye  only,  we  employ  both  organs. 

All  aoimds  are  better  heard  with  this  instrument,  but  the 
increase  of  hearing  is  mo8t  valuable  and  remarkable  in  the 
case  of  fine  sounds  with  difficulty  beard  with  one  ear ;  these 
being  the  bumng,  rumbling,  tearing,  kettle-boiling,  and 
arrow-root  sounds  often  heard  in  early  phthisiB,  though  not 
exclusively  by  any  means  in  this  diBe^ae,  Thy  and  moii^t 
crepitations  are  advantageously  heard  with  this  instrument, 
I  have  often  made  out  cracks  and  alight  ''  pops ''  with  this 
aid,  when  I  have  been  very  uncertain  of  their  existence  with 
the  wooden  stethoscope.  The  fine  soimds  dealt  with  by  tiiis 
instrument  include  the  class  of  sounds  most  common  m  the 
early  periods  of  the  first  sit^ge  of  consumption. 

In  the  employment  of  Camman 's  stethoscope,  it  is  very 
necessary  that  the  beginner  should  avoid  nice  and  absolute 
decisions.  Much  sound  is  frequently  obtained  from  very 
slight  friction  of  the  object  end  of  the  stethoscope  and  the 
body  of  the  patient.     A  loud  resonance  is  also  heard  pro- 
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ceediag  from  tbe  large  cup*  Noises  in  the  car  are  often 
produced  by  the  preesiire  and  the  presence  of  the  knoba  in 
the  eara. 

After  a  little  tiruej  howeverj  the  auscultator  will  be  edu- 
cated to  the  use  of  the  instrument,  and  its  peculiar  sounds 
will  be  easily  dIatinguiBhed  from  the  sounds  of  the  patient. 
It  m  common  to  hear  persons  Bpeak  with  disparagement  of 
this  instrument,  on  account  of  the  little  evils  above  pointed 
out*  But  it  would  be  better  for  such  individuals  to  master 
a  valuable  aid  than  carelessly  and  heedlessly  to  throw  it 
aside  and  to  prevent  others  wilng  it.  All  instruments  require 
BOme  education  and  care,  even  the  wooden  stethoscope  in 
the  hands  of  a  clumsy  explorer  may  fill  his  mind  with  pro- 
digious errors.  In  a  difficult,  in  an  obscure  pursuit,  in 
dealing  with  the  lives  and  health  of  those  confidingly  p!acing 
their  interests  in  our  hands,  we  are  imperatively  called  upon 
to  think  sen(>usly  and  to  try  time  after  time  before  we  fling 
away  any  contrivance  promising  assistance  in  ever  so  slight  a 
degree.  To  use  skilfully  a  delicate  instrument  requires  time 
and  applicationj  and  this  is  no  more  an  objection  than  to  the 
acquisition  of  a  language. 

The  double  stethoscope  of  Camman  consists  of  two  tubes  ; 
one  for  insertion  into  each  ear,  and  a  \te\l  or  object  end 
composed  of  wood,  for  the  collection  of  sound.  The  bell 
is  a  considerable  chamber,  aVH>ut  two  inches  long  and  one 
inch  or  more  in  diameter.  The  tubes  commimicate  with 
this  chamber.  Steadiness  of  the  instrument  is  obtaiued 
by  the  greater  part  of  the  tubes  being  formed  of  metal. 
Flexibility  again  is  secured  by  the  intervention  cjf  flexible 
tubing  between  the  di^^tal  end  of  the  tubes  and  the  wooden 
chamber  or  belL  The  two  tubes  are  kept  in  connection  by 
means  of  a  jointed  ban  The  joint  allows  of  the  partial 
separation  and  approach  of  the  tubcfl  necessary  for  adjust- 
ment in  respect  of  the  ears,  A  band  of  ehistie  material 
connects  the  two  tubes  at  a  point  between  the  bar  and  the 
ear  extremities  to  cause  the  ear  extremities  to  move  int-o  the 
meatus.  The  inatrumeot  is  altogether  rather  more  than  a 
foot  long,  \^lien  employed,  the  connecting  bar  is  situated  a 
little  iu  front  of  the  eyes.  The  india^i-ubber  band  renders  it 
unnecessary  to  employ  the  hands  to  mnintain  the  instrument 
in  the  ears-  We  Bit  or  stand  before  the  patient  and  move 
the  object  end  of  the  stethoBcope  from  pljice  to  place  as  we 
think  proper,  without  experiencing  any  necessity  to  move 
the  head  materially. 

The  double  stethoscope  is  better  adapted  for  bearing  the 
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Boimdfl   of  respiration   than    those   of  the   heart-      I   have 
remarked  that  I  have  distinguished  the  characters  of  cardiac 


Caidmui*!  double  SttfthMeopv. 

murmurs  scarcely  m  well  with  this  instrument  m  with  the 
ordinary  wooden  stethogcope- 

The  hydrophone,  of  which  1  have  already  spoken  m  con- 
nection with  flexible  itethoseopes,  proves  of  very  considerable 
use  in  conjimction  with  this  instrument*  Indeed,  a  trial 
will  convince  every  one  that  the  value  of  the  instrument  is 
materially  enhanced  by  employing  at  the  same  time  this 
simple  contrivance.  It  encloses  soimd  and  reduces  friction. 
This  instrument  is  totally  useless  employed  over  the  clothes 
of  the  patient  without  the  hydrophone. 

By  means  of  this  stethoscope  we  are  enabled  to  apply, 
with  the  greatest  etiae  to  the  auscultator  and  to  the  patient* 
the  principle  of  bin-aural  observation.  Until  Dr,  Camman 
presented  it  to  uhj  this  principle  could  not  be  practically 
applied.  A  bin-aural  stethoscope  cei-tainly  existed  prior  to 
the  one  under  description,  but  it  rather  embodied  a  prin- 
ciple than  rendered  it  available.  Dr.  Leared  not  only  con- 
trived  a  bin-aural  stethoscope  fully  embodying  the  principle 
years  agOj  but  he  exhibited  it  in  the  Great  International 
Exhibition  held  in  London  in  1851.  (See  Catalogue.)  I 
have  had  the  pleasure  to  examine  and  use  this  identical 
instrument*  It  is  composed  entirely  of  gutta  percha.  It 
has  two  tubes  and  a  body  end  or  hollow  cylinder,  which 
receiver*  the  distal  ends  of  the  tubes.  The  ear  extremities  of 
the  tubes  have  the  ear-pieces  of  the  common  stethoscope- 
To  use  this  instrument  ordinarily  in  practice,  one  would 
require  three  hands,  for  it  possesses  no  self-adjustment,  such 
m  renders  Camman *s  so  valuable.  We  require  one  hand  fi>r 
each  ear-piece,  and  another  to  manage  the  body  or  object 
endt  Thus^  while  it  must  be  admitted  that  Dr.  Leixed 
greatly  preceded  Dr.  Camman  in  making  known  the  prin- 
ciple  of  bin-aural  auscultation,  it  is  t^i  this  latter  gentleman 
we  are  indebted  for  an  eaayj  efficientj  and  very  agreeable 
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method  of  applying  it,    Pr,  Camman  applied  the  self-adJHst- 
ment  and  the  ear  knobs  in  1855. 

Before  leaving  the  subject  of  the  double  atethoscope,  I 
muBt  add  that  Dn  Mai*8h  of  Cincinnati  made  in  1851  a 
stethoscope  for  tlic  purpose  of  hearing  with  both  eare,  and 
that  he  at  the  same  time  published  an  account  of  it.  But 
it  IB  probable  that  the  idea  of  hearing  with  botli  ears  had 
occurred  to  other  physicianB  long  before  any  of  them; 
attempts.  Dr.  WilliamB  has  informed  me  that,  many  years 
a^o  he  was  in  the  habit  of  exhibiting  to  Ms  class  an  instru- 
ment which  he  had  constructed  for  this  very  purpose, 

The  double  stethoscope,  I  believe,  should  be  in  the  hands 
of  every  physician  called  upon  to  see  much  chest  disease. 
But  it  cannot  for  a  moment  be  held  as  likely  to  supersede 
ordinary  uno -aural  auscultation^ 

The  pressure  of  the  ear  knobs  in  the  ear  is  often  found  to 
be  very  annoying  at  first,  but  practice,  and  a  well-regulated 
instrument,  mil  remove  this  objection. 

This  stethoscope  is  almost  valueless  unless  applied  to  the 
naked  body.  Over  the  clothes  it  posst^ses  very  limited  power 
to  take  up  and  convey  sound.  However,  this  is  wonderfully 
obviated  by  uiiiing  the  hydrophone.  This  latter  contrivance 
presaea  down  the  clothes  and  shuts  up  the  bell. 

The  differential  stethoscope. — The  stethoscope  so  de- 
signatedj  enables  the  auscultator  to  collect  sounds  from  two 
different  parte  of  the  chest,  consecutively  or  simultaneously, 
and  to  convey  them  separately  to  the  two  ears.  The  dif- 
ferential stethoscope  is  one  which  I  believe  is  capable  of 
greatly  aiding  us  in  the  detection  of  early  and,  physically 
speaking,  ill-pronounced  eases  of  phthisis  in  the  first  stage, 
and  also  of  silent  healing  cavity  cases  of  this  disease.  It 
supplies  an  easy  and  satisfact4jry  means  of  making  rapid 
consecutive  examinations  of  two  corresponding  parts  of  the 
chest,  not  to  be  obtained  by  the  naked  ears  alone,  or  with 
any  other  mechanical  aid^  Sitting  comfortably  before  the 
patientf  two  corresponding  parts  of  the  thorax  may  be 
examined  by  the  auscultator  without  shifting  his  position^ 
without  making  the  slighest  movement  of  the  head,  with 
only  the  most  minute  action  of  the  fingers,  and  without  the 
very  slightest  motion  on  the  part  of  the  patient-  Con- 
secutive auscultation  of  dijferent  parts  is  thus  obtained*  By 
this  rapid  consecutive  examination,  the  slightest  differences 
in  the  sounds  of  two  different  part^  of  the  thorax  are  made 
manifest  to  the  mind.  And  when  we  remember  that  in  the 
very  first  period  of  the  first  atage  of  phthisis,  differences 
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rather  than  absolute  chara<?ters  resolve  the  queBtion  whetlier 
tubercle  Ije  present,  the  value  of  this  comparative  examina- 
tion niuat  be  nianifeBt. 

The  differential  Bt^L^thoscope  proves  of  value  not  only  in 
taking  eonsecntive  ulieervation^;  it  aifords,  m  has  been  dis- 
covered in  practice,  without,  if  not  contrary  to  expectatioo* 
moBt  valuable  information  when  obser\^tionB  are  made  upon 
two  different  partii  of  the  thorax  at  the  same  moment.  It 
has  been  proven,  by  this  instrument,  that  alight  differences 
in  the  intensity  of  the  ^auie  sounds  conveyed  sepanitely  to 
the  two  ears  produce  remarkable  and  very  striking  results. 
The  same  sound  conveyed  hy  one  ear  a  little  stronger ^  and 
the  same  sound  conveyed  a  little  iveaker  to  the  other  ear,  m, 
or  seemB  to  be,  liejird  through  that  ear  only  which  has  the 
major  sound,  and  not  at  ajl  through  that  ear  having  the 
minor  sound.  It  ia  to  he  borne  in  mind  that  the  conveyance 
of  aoimdij  to  the  two  ears  miu^  be  simultmieouii.  Not  only 
doe»  the  sound  appear  to  be  hexird  in  or  through  the  ear 
favoured  with  the  major  sound,  and  not  at  all  in  or  through 
the  ear  supplied  with  the  minor  sound,  but  the  parts  from 
which  the  sound  proceeds,  according  as  they  are  connected 
with  the  ear  more  or  less  favoured^  are  sounding  or  silent. 

T(L^  be  more  explicit :  a  body  which  sounds  in  one  ear  is 
rendered  sensorial !y  sOent  when  the  other  eiir  is  connected 
with  that  body  in  such  a  manner  or  in  such  a  place  as  to 
receive  rather  mtJre  sounds  the  favoure^l  ear  seeming  to  be  the 
only  medium  or  organ  through  which  the  sound  m  perceived^ 
and  the  place  so  connected  with  this  eai'  being  the  only  one 
which  is  sounding.  Further,  lest  the  idea  which  we  desire 
to  enforce  should  not  be  understood,  let  it  be  added  that  a 
sound  audible  in  or  through  one  ear  is  rendered  ioaudible  in 
or  through  it  the  moment  the  same  sound  is  conveyed  in 
greater  force  to  the  opposite  ear ;  sound,  quoad  the  first  ear, 
being  taken  away,  and  tran^^ferred  sensoriiilly,  so  to  speak,  to 
the  second.  Thus,  to  illustrate  this  principle  physiologicaily, 
a  weak  vesicular  murmur  sound  pn^ceeiHng  from  the  left  side 
of  the  chest  beard  in  the  right  ear  is  silent,  or  is  lost,  quoad 
this  ear,  by  conveying  the  stronger  vesicular  murmur  sound 
of  the  right  side  into  the  left  ear  in  or  through  which  this 
latter  soimd  is  now  heard. 

By  the  opemtion  of  these  two  principles:  1st,  the  con- 
secutive observ'^ation  of  the  sounds  of  two  parts  of  the  chest 
by  the  two  different  ears;  and  2ndly,  by  the  "  eclipsing"  of 
a  weaker  hnpression  in  or  through  one  ear  by  a  stronger 
impression  in  or  through  the  other,  the  differential  stetho- 
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scope  is  capable  of  affording  great  aid  in  the  discovery  of 
phthisjB, 

Of  the  first  mode  of  testings  little  need  be  said,  beyond 
insisting  upon  the  very  favourable  opportunity  this  inBtni- 
ment  aftbrdB  of  making  comparlsonap  The  first  observation 
being  completed,  the  cup  used  to  obtain  it  is  lifted  from 
the  body  of  the  patient^  and  the  other  cup  is  raoment^irily 
applied*  If  any  difference  exist  in  the  force  of  the  sound, 
in  the  loudness^  in  the  finenesB,  or  in  the  duration,  or  in  short » 
in  any  appreciable  quality,  the  contrast  is  immediately  made 
out.  This  ifl  merely  making  successive  trials^  quickly  and 
ver)^  conveniently  carried  out,  it  is  true,  with  the  two  different 
ears.  No  new*  principle  ia  involvedj  if  we  except  the  use  of 
the  two  ears.  The  case  is  otherwise  in  the  second  method, 
the  flimultaneoua  oliservation  by  the  two  different  ears. 

The  second  principle  is  new  and  Ob  results  are  ejctra- 
ordinary*  Iteration  to  some  extent,  I  hope,  therefore  will 
lie  pardoned.  I  regard  the  simultaiieoua  method  of  ex- 
amining the  cheat  by  the  differential  stethoscope  in  pbthiais, 
and  r  may  add,  in  other  diseases,  of  the  greatest  value.  In 
making  auscultatory  observationa  with  the  consecutive 
method,  jm  act  of  comparison  is  made  by  the  mind.  Without 
thL^  act  the  oliservations  are  totally  worthless,  and  when  the 
difference  in  soimd  is  not  greats  and  when  the  auacultator  is 
not  greatly  experienced,  bis  judgment  of  the  force  and  loud- 
ness and  duration  of  successive  soimds  may  be  imperfect-. 
How  often  in  reference  to  a  given  sound  will  one  man  aver 
it  m  louder,  and  another  state  it  to  be  weaker,  than  one  that 
has  preceded  it  I  But  with  the  second  method  no  act  of 
oomparison  is  necesaary.  We  have  an  absolute  t^at  —  abao- 
lute  sound  or  absolute  silence. 

But  to  proceed  to  the  practical  application  of  the  second 
principle  or  simultaneous  method.  The  patient  labouring 
under  phthisis,  and  as  moat  commonly  happens,  exclusively 
on  one  lung,  or  more  in  one  lung  than  in  the  other,  baa  lost 
the  natural  symmetry  of  sound  even  in  the  very  early  period 
of  the  very  firat  stage,  aa  haa  been  already  described.  The 
ini?piration  sound  has  become  weak  and  deficient  on  the 
diseased  side,  while  it  haa  either  remained  healthy  or  become 
exaggerated  upon  tiie  healthy  side.  If  what  we  have  said 
be  correct,  and  the  differential  ntetboscnpe  be  applied  to  the 
two  sides  respectively  and  simultaueously,  we  should  hear 
full  prolonged  respiration  sound  on  the  healthy  side,  and  we 
ahould  obacrve  silence  to  hold  on  the  unhealthy  side.  This 
is  exactly  what  we  perceive  in  practice ;  we  have  full  inspi- 
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ration  soiuid  in  the  ear  connected  with  the  healthy  side,  and 
silence  in  the  ear  connected  with  the  unhealthy  side-  But 
while  the  inspiration  sound  of  the  king  in  the  first  stage  of 
phthisia  m  defieient,  the  expiration  sound  is  lieightened  and 
prolonged,  and  if  the  stethoacope  be  still  kept  in  use,  we  sball 
have  this  order  of  things  reversed;  we  shall  now,  as  I  have 
in  numherlesa  exainplee  fiBcertained  the  fact,  have  the  ex- 
piration gound  proceeding  from  the  unhealthy  side  and 
silence  holding  on  the  healthy  gide.  (See  diagram,  p.  26-) 
The  ear,  which  was  sensorially  filled  with  the  inspiration 
sound,  is  now  silent;  and  the  ear  which  was  sensorially  silent^ 
ia  now  filled  with  the  expiration  sound.  There  is  an  apparent 
alternation  of  sound;  during  inspinvtion  it  is  upon  the 
healthy,  and  during  expiration  it  is  upon  the  unhealthy  side: 
there  is  also  a  real  alternation  of  hearing ;  during  inspiration 
it  is  ohtained,  or  seenis  to  he  obtained,  through  the  ear 
connected  with  the  healthy  lung,  and  during  expiration 
through  the  ear  connected  with  the  unhealthy  lung.  This 
presence  of  soimd  on  one  side  of  the  sounding  chest,  and  this 
apparent  absence  of  Bound  on  the  other  side  and  the  per- 
ception of  sound  through  one  ear  and  the  non-pereeption  of 
it  or  silence  through  the  other  ear^  is  represented  by  the 
diagrams  which  are  to  be  found  where  I  have  treated  of  the 
alterations  of  vesicular  mujmiur  in  the  first  stage  of  phthisis* 
and  also  in  my  papers  on  the  differential  stethoscope,  t^c, 
pitl>lished  by  the  Eoyal  Society  and  by  the  Eoyal  Institution, 
and  appended  to  this  work.  I  may  ohsen^e  that  though 
sensation  only  is  or  seems  to  be  proctired  through  one  ear 
only^  sound  is  of  course  conveyed  to  both.  There  is  sound 
in  both  ears,  but  the  perception  of  it  m  obtained  only 
through  one.  When  the  simultaneoUB  mode  of  employing 
the  differential  stethoscope  is  to  be  made  use  of,  the  cups  ur 
object  ends  of  the  instrument  are  to  be  placed  upon  the  two 
different  parts  to  be  examined  and  compareilp  When  we 
desire  to  examine  corresponding  parts  of  the  two  sides^  the 
auseultstor  must  needs  be  cautious  in  the  selection  of  the 
proper  spots,  for  the  intensity  of  sound  in  health  varies 
within  a  narrow  compass. 

The  utility  of  thiii  instrument  as  an  aid  in  diagnosis  has 
been  fully  proved  to  rae  during  the  1  ^ist  four  years.  During  that 
long  period  it  has  been  in  daily  use  with  me  at  the  hospital, 
and  at  home  in  private  practice,  so  that  I  can  now  speak 
after  some  experience.  I  have  purposely  refrnined  till  now 
from  laying  it  much  before  my  professional  brethren,  and  until 
I  had  very  considerable  acquaintance  with  it,  believing  justly 
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thut  its  virtues  and  ite  failioga  would  be  beet  made  out  by 
est t'nded  employment.  I  can  now  cijnauientiously  say,  that 
I  believe  it  to  be  an  instrument  which  (should  be  in  the 
handi=t  of  every  practitioner  who  sees  much  of  chest  disease,  and 
whose  ears  are  tolerably  equal  in  acuteneBs,  It  will  afford 
him  evidence  to  be  procured  in  no  other  way,  tor  by  no  f>ther 
means  is  it  possible  to  apply*  ag  we  virtually  do  when  using 
this  inatnimentj  the  two  ears  at  the  satne  moment  on  two 
different  parts  of  the  chest,  and  obtain  those  singularly  inter- 
esting and  highly  valuable  results  in  respect  of  the  corre* 
latiijn  of  the  tw<j  ears,  and  of  two  auditory  sensations  or 
impressions  already  fully  referred  to. 

When  a  material  difference  in  the  intensity  of  the  saundB 
of  the  two  sidea  of  the  chest  is  present^  I  have  found  this 
denoted  w^ith  certainty,  when  I  have  been  left  in  doubt  in 
respect  of  itj  when  employing  the  wooden  uno-aural  stetho- 
scope. 

The  presence  of  a  silent  cavity  with  little  respiration  sound 
has  on  very  numerous  occeasionij  been  suggested  to  me, 
almost  demonstrat€Kl,  by  the  use  of  this  instrument,  when 
the  employment  of  the  wooden  stethoscope,  or  even  Cam- 
man's  double  stethoscope,  has  scarcely  indicated  anything 
pjBitive.  The  respiration  in  the  cavity  h^is  been  dry^  and 
ha^  resembled  the  comparatively  noiseless  respiration  sound 
of  some  healthy  chests*  The  differential  stethoacope  being 
employedj  and  in  the  simultaneous  manner,  a  great  reve- 
lation has  been  made,  significant  and  demonstrative  of  great 
disease.  There  ha^s  been  apparent  silence  on  the  diseased 
side,  and  full  vesicular  noisy  respiration  on  the  other 
side.  In  the  ear  connected  with  the  disejised  side,  there 
has  been  no  heard  sound,  and  in  the  ear  connected  with 
the  healthy  side,  there  has  been  much  full  and  sustained 
heard  sound. 

In  such  cases  as  those  jiL^t  referred  to,  vi^.,  silent  dry 
cavity  cases,  it  is  remarkable  that  the  voice  follows  a  dif- 
ferent order*  The  voice  is  heard  to  proceed  from  the  side 
which  is  silent  in  respect  of  the  respiration  sound,  and  is 
silent  on  the  opposite  side.  The  ear  connected  with  the 
cavity  hears  the  cavity  voice  or  cavernous  pectoriloquy, 
while  the  ear  connected  with  the  healthy  lung  hears  no- 
thing :  the  law  of  the  prevention  of  sensation  in  or  through 
one  ear  having  a  minor  sound,  by  a  major  sound  in  the  other 
ear,  coming  now  into  operation.  The  cavity  side  gives  a 
louder  sound  in  one  ear,  and  sensorially  nulJiiies  the  sound 
conveyed  to  the  other  ear  from  the  healthy  side. 
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The  diagram  represents  these  phenomena.  The  black  circle 
denote  heard  sounds :  the  dotted  circlea  soimda  not  heard. 


Hoaltbj  Bid&. 


CuTity  Side- 


RflfritrnUut], 


irnt*'>^M]. 


Voice. 
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The  application  of  the  differential  stethoaeope  in  a  very 
large  proporticm  of  eaee«,  such  as  have  been  above  indi- 
cated,  serve  a  in  a  moment  to  convey  to  the  mind  in  a 
forcible  manner^  the  great  fact^  that  very  import^mt  disease 
is  pregent,  and  that  chiefly,  if  not  entirely,  upon  one  side. 
The  mind  of  the  auscultator  ia  struck  with  the  extraordi- 
nary difference  in  respect  of  the  two  ears,  the  one  being 
silent,  and  the  other  being  as  it  were  filled  with  iiound. 
Although  thiB  remarkable  contrast  has  been  observed  by  me 
in  huncbeda  of  cases  of  disease,  so  atriiing  is  it  evf n  now, 
that  1  always  attend  to  it  as  a  mo^t  interesting  phenomenon, 
I  have  observed  with  mncb  satiBfactlon^  the  pleasing  surprise 
which  auscultators  have  evinced  on  first  becoming  practically 
acquainted  with  these  sensorial  facts. 

But  it  is  not  merely  respiration  sounds  which  at-e  thus 
contrastcnip  The  heart's  sound^j  whether  merely  heightened, 
or  positively  new  and  adventitiousj  are  simOarly  test*-d  by  this 
instrument.  By  placing  one  cup  upon  the  second  right  space, 
aiid  another  at  the  fifth  left  space,  we  are  enabk^d  to  say 
whether  the  sounds  are  louder  above  and  on  the  right  than 
below  find  to  the  left.  If  a  good  sized  cavity  be  present  in 
the  right  apex,  the  sounds  of  the  heart  are  heard  at  that 
point  only,  and  not  at  all  at  the  apex.  Therefore,  if  in  a 
suspected  ease  of  phthisis  the  sounds  are  so  heard,  we  may 
pretty  safely  conclude  that,  phthisia  in  the  third  stage  is 
present.  This  presumptive  conclusion  must  of  course  be 
further  tested.  In  dealing  with  murmurs  of  the  heart,  too, 
this  instrument  is  available,  and  as  they  are  by  no  means 
uncommon  in  phthisis,  it  may  be  permitted  to  say  a  tew 
words  here  on  their  auscultation  by  means  of  the  diflerential 
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stethoscope.  If  we  deaire  to  know  whether  a  murmur  be 
basic  or  apiciaf,  all  we  have  to  do  is  to  place  the  two  cups 
respectively  over  the  hme.  and  the  ape^e.  If  the  murmur  bts 
basic,  the  sound  is  heard  to  proceed  from  that  part  only; 
and  if  it  be  apicial,  from  that  point  only.  This  restriction 
to  one  part  ^dJl  holdj  although  upon  uno-aural  exploration, 
the  murmur  may  be  heard  at  both  places.  This  restriction  of 
heard  aound  is  due  to  the  law  already  noted,  viz.,  that  a  major 

iaensation  or  soimd  through  or  in  one  ear  sensorially  nulMea 
a  minor  soimd  in  the  other  ear. 

The  diflerentml  stethoscope  has 
two  tubes ;  one  for  each  ear,  and  in- 
stead of  communicating  with  one 
collecting  cup  only,  as  in  the  case  of 
the  double  stethoscope,  they  have 
each  a  separate  cup  A  A,  It  pre- 
sents a  separate  stethoscope  for  each 
ear.  They  are  mechamcally  com- 
bined for  facility  of  management, 
but  they  are  in  an  acoustic  aensej  to- 
tally separate.     The  tubes  are  partly 

;  made  of  metal   c  c^   and  partly  of 

[elastic  tube  b  Bj  to  admit  of  some 
iegrea  of  motion.     The  two  tubes  are 

'eonnected  together,  as  in  Camman'a 
Bt-ethoacope,  by  a  jointed  metal  bar  e, 
and  an  india-rubber  band  i\  In  fact, 
the  mechanism  of  Camman^s  instru- 
ment, which  is  beautifiil,  has  been 
completely  adopted.  The  aspect  of 
the  two  iui^tniments  is  therefore 
much  alike,  and  by  a  superficial 
observer  the  two  stethoscopes  are 
sometimes  confounded*  This  instru- 
ment has  two  ear  knobs  D  n  for  in 
sertion  into  the  respective  ears- 

The  principle  of  Camm^an's  in- 
Btnmient,  and  indeed  of  any  other 
double  stethoscope,  is  very  different  from  that  of  the  dif- 
ferential stethoecope.  The  double  stethoscope  enables  us 
to  hear  the  80und  of  the  same  part-  with  both  ears,  virtually 
to  place  both  ears  upctn  one  part  of  the  chest.,  and  thua  receive 
a  simply  heightened  sensation;  the  differential  stethoscope 
enables  us  to  do  more  than  thia,  we  hear  the  soimda  of  two 
parts  at  the  same  moment,  and  virtually  place  our  two  ears 
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upon  two  different  parts  of  the  chest  at  the  same  instant, 
obtaiDingthe  aonsoria!  results  above  related,  illueft rating  too, 
in  a  remarkable  manner,  the  correlation  of  the  ears,  and  their 
respective  iinpresaions. 

But  the  differeDtiiil  stethoscope  k  usefiil  not  only  used 
simultaDComly,  It  niay  be  used,  m  has  been  above  ^t^t^ 
to  collect  observationii  consecutively.  In  addition  to  thi», 
tlje  differential  stethoscope  can  be  converted  into  a  simple 
double  stethoscope,  by  merely  placing  both  cups,  ^—  equiva- 
lent to  ears,  —  upon  the  «ame  region  of  the  chesit  We  have 
then  the  only  advantage  of  the  double  stethoscope,  a  height- 
ened BensatioQ,  My  stethoscope  has  the  advantage  of 
Camman^B  in  this  respect;  for  while  mine  can  be  converted 
into  a  simple  double  stethoscope,  the  double  stetbopcope 
cannot  be  converted  into  a  differential  one,  to  be  emph>yed 
simultaneously,  for  it  has  only  one  cup,  and  consequently 
the  means  of  collecting  sound  from  one  part  only  at  the 
same  time. 

In   employing   the   differentia!   stethoacope,    I  generally 
follow  this  order  of  procedure.      I  seldom  lise  it  however^ 
until  I  have  examined  the  patient  with  the  wooden  stetho- 
scope.     I  place  both  cops  upon  the  suspected  side,  using 
it  at  first  as  a  simple  doable  stethoscope,     I  take  note  of 
the  respiration  sounds,  the  inspiratory  and  the  expiratory.     I 
observe  forced  inspiratciry  phenomena.     Coughing  bruits  are 
taken.     The  voice  then  is  attended  to*     I  do  the  same  thing 
with  the  opposite  side.     Having  in  this  way  obtained  the 
absolute  eharaeters  of  the  respiration  and  voice  soimds,  I  now 
place  the  two  cups  upon  the  two  sidcs^  above.     The  re^^pi- 
ration  is  heard;    generally  the  respiration  murmur  b  heard 
on  one  side  only ;  the  healthy  or  comparatively  healthy  side : 
on  the  side  which  is  silent,  quoad  the  respiration  murmur, 
moist  crepitations  and  gurglings  are  often  heard.     Coughing 
causes  miich  explosion  gurgling  soimd  to  be  heard  on  the 
diseased  side.     The  voice  in  cavity  cases  is  heard  with  some 
exceptions  already  stated,  on  the  diseased  side  only.     Having 
examined  the  parts  alK^ve  and  below  the  clavicle,  I  examine 
the  mammary   and  uifra-manimary   regions.      ITie   middle 
parts  of  the  two  lateral  regions  are  with  difficulty  examined 
simultaneoiisly,  on  account  of  the  want  of  length  of  the 
instrument,  but  the  anterior  borders  may  be  thus  treated. 
Having  explored  the  front,  I  now  proceed  to  exanaiiie  the 
whole  dorsal  aspect  of  the   chest   from  above  downwards, 
keeping  as  much  as  possible  to  the  same  order  as  I  observed 
in  respect  of  the  front  aspect. 
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With  respect  to  posture,  I  may  say,  that  if  the  patient  be 
pretty  gtrong,  and  of  nearly  the  same  height  as  myself,  I 
examine  him  stunding,  but  if  weak  or  much  taller  or  much 
shorter  than  myself,  I  ex^imine  him  in  a  sitting  posture.  If 
very  weak,  the  patient  has  to  he  examined  in  l>ed ;  the  lying 

[)sture  in  this  case  is  best  for  examining  the  front  and  the 
iteral  regions*  The  back  is  with  difficulty  examined;  we 
*must  endeavour  to  place  the  head  m  nearly  as  posRihleatthe 
middle  of  the  back,  the  patient  inclining  forward*  It  is  of 
great  importance  that  the  head  of  the  auscultator  should  be 
exactly  opposite  the  middle  of  the  thorax,  and  not  turncMi  to 
either  side. 

With  respect  to  the  instjument^ — ^both  ear-knob&  must  he 
equally  well  fitted  into  the  ears.  If  one  be  ill-fitted,  and 
the  other  be  well  fitted,  of  course  differences  in  hearing 
wUl  arise,  independently  of  disease.  They  are  to  be  directed 
upwards  in  the  ears.  The  two  tubes  are  to  be  kept  in  the 
same  state.  Care  is  here  particularly  required  in  re*ipect  of 
the  flexible  parts*  One  should  not  be  less  straight  than  the 
other.  Both  should  be  kept  perfectly  straight,  othen^nse  the 
conduction  and  propagation  of  sound  may  be  greatly  inter-* 
fered  with-  Lastly^  the  cups  must  be  similarly  dealt  with. 
They  must  have  corresponding  part«  of  the  chest,  and  they 
must  he  held  steadily,  but  gently,  in  aitu.  They  are  best 
held  with  the  thumb  and  forefinger  upon  each  cup  respec- 
tively»  and  near  the  commencement  of  the  flexible  part  of 
the  tube.  The  fingers  and  hands  must  on  no  account  touch 
the  chest  of  the  patient*  Care  is  ta  be  taken  that  the  cups 
and  tubes  do  not  come  in  the  very  least  degree  in  contact 
with  ribbonSp  ringlets,  &c.  Examinations  with  this  instru- 
ment over  the  clothes  are  very  unsatisfacttiry.  When  this 
mode  of  examination  cannot  be  avoided,  the  hydrophone  will 
give  the  exploration  some  value. 

Before  leaving  the  subject  of  the  differential  stethoscope, 
I  shall  take  the  liberty  of  stating  that  Dr,  W.  Marsden,  of 
Quebec,  has  reprinted  in  the  British  American  Journal  my 
paper  upon  this  instrument,  published  by  the  Koyal  Hociety, 
and  that  he  makes  the  follomng  observation  upon  this  new 
stethoscope*  '*  Having  prociu-ed  thiH  instrument,  1  have  since 
had  many  opportunities  of  testing  its  usefulness.  In  affec- 
tions of  the  heart,  in  particular,  it  has  afforded  tlje  most 
satisfactory  resulttt.  In  fact,  no  medical  practitioner  who 
pri>fes3es  to  treat  diseases  of  the  chest,  ought  to  be  without 
it.  The  important  character  of  the  paper  will,  I  trust,  be 
a  sufficient  excuse  for  its  length."  (P-  337-) 
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A  word  as  to  the  confitruftioii  of  the  differential  stethoscope- 
It  is  most  Important  that  the  roaker  should  secure  perfect 
acougtic  equality  in  the  two  parta  of  the  instrument.  The 
physician  should  carefullj  examine  the  inMj-ument  liim^elf* 
It  wa«  only  the  other  day  a  differential  stethoscope  was  sent  to 
a  friend  of  mine  in  the  country,  which  quite  perplexed  him. 
He  had  sound  at  one  part^  and  silence  at  another-  He  first 
feared  great  disease  on  the  part  of  the  person  examined,  but 
his  fears  were  immediately  after  directed  to  his  own  sense  of 
hearing  ;  he  concluded  he  was  deaf  of  ooe  ean  After  a  little 
examination  of  the  instrument,  however,  be  was  greatly  re- 
lieved to  find  that  the  flaw  lay  neither  with  the  patient  nor 
with  himself  J  but  with  the  instrument.  One  tube  was  com- 
pletely blocked  up.  No  air  eonld  be  made  to  pass  through 
it.  The  maker  had  allowed  some  molten  glue  to  pass  into 
it.  Mr.  Coxeter  of  Grafton  Street^  it  is  but  justice  to  say, 
greatly  aided  me  in  respect  uf  this  stethoscope,  and  that  he 
has  succeeded  in  making  a  very  pretty  instrument.,  and  one 
which  has  philosophical  as  we) I  as  medical  applications. 

The  FOLY-STETfTOSCOPE.  —  A  stethoscope  which  may  be  ao 
designated  hm  been  occasionally  employed,  M,  Landensy  of 
Paris,  in  1850,  constructed  a  stethoscope  with  one  heU,  and 
several  tubes,  for  the  purpose  of  permitting  several  persons 
to  hear  the  same  enirnd.  This  instrument  has  been  frjund 
useful  in  teaching  auscultation  to  a  class-  A  double  poly- 
stethoscope  which  gives  two  tubes  to  each  hearer,  I  have 
myself  constructed ;  and  there  is  nothing  to  prevent  a  poly- 
differcntial  stethoscope  being  made,  vi;5,,  one  with  two  bells, 
or  cups,  and  with  two  tubes  for  each  observer.  Rut  it  will  I 
fear  be  thought  that  we  are  now  threatened  with  the  plague 
of  instruments. 

An  error  is  prevalent  to  some  extent  amongst  professional 
men,  and  widely  spread  amongst  non-professional  persons, 
that  the  stethoscope  of  the  physician  intensiiies  or  augments 
soimd-  It  is  believed  that  the  sonorous  imdulations  of  the 
chest  are  multiplied  by  the  instruments  which  we  use.  This 
is  not  the  case.  Were  the  ear  to  fit  well  upon  the  patient's 
chest,  no  acoustic  advantage  would  be  gained  by  emplojring 
stethoscopes.  \ATven  the  ear  cannot  fit  well^  and  the  stetho- 
scope on  the  other  hand  does  so,  then  more  of  the  sonorous 
undulations  are  taken  up  l.jy  the  stethoscope  than  by  the 
ear,  and  it  is  in  this  way  that  an  incre^ise  of  heard  soimd  is 
effected.  The  stethoscope  makes  a  given  amount  of  s^iund  i 
rather  more  available  t*>  the  ear  of  the  auscultator,  and  this  I 
service,  and  the  cleanliness  and  delicacy  of  the  instrumental 
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are  siiffieieiit  reasons  for  its  emp!  oymcnt,  find  nn  ample 
answer  to  those  objectors  who  w  ill  only  cmpltpy  the  ear^  and 
deprecate  inatrumental  aid. 

The  hydrophone,  ^ — The  hydrophone  which  has  been  re- 
ferretl  to  on  ieveral  occaaiong  in  the  couree  of  this  work,  ie 
under  some  circumstances  an  aid  in  aiiiw:;ultation,  and  is  there- 
fore deserving  of  some  notice  in  thii?  place.  It  is  a  email 
bag^  aV>out  the  nize,  and  the  exact  shape  of  a  good  sized 
watch,  filled  with  water* 

This  little  contrivance  was  pre- 
pared by  myself  for  the  purpose 
of  aiding  flexible  stethoscopes,  or 
stethoscopes  wboee  chief  medium 
fijr  the  propagation  of  sound  is 
the  contained  air*  I  had  found 
that  BountLi  of  solid  hodiea  were 
better  heard  through  flexible  ste- 
thoscopes, or  hearing  tubes,  when 
water  was  interposed  between  the 
Bounding  bodies  and  the  hear- 
ing inat  rumen  t.3.  The  resulti; 
of  experiments  made  by  me  in 
connection  with  this  subject  are 
contained  in  a  paper  wliieh  I  pub- 
lished in  1859  in  the  "Medical 
Times  and  Gazett4:*."  As  thia 
paper  contains  matter  of  some 
importance  and  interest  in  respect 
of  auscultation,  I  have  ventured 
to  reproduce  it  at  the  conclusion 
of  this  work.  The  paper  is  eutitlai  '*  The  Employment  of 
Water  in  Auscultation*" 

In  practice  I  am  willing  tcj  admit  that  the  hydrophone 
hm  not  proved  so  serviceable  to  nie  as  I  had  found  it  in 
dealing  vnth  the  sounds  of  solid  bodies,  such  as  wood,  Btcjiie, 
and  metal.  In  the  ca.^e  of  these  bodies,  great  advantage  was 
obtained  by  water,  whether  alone  as  a  film,  or  ring  round 
the  edge  of  the  stethoscopej  by  filling  up  the  inten^als  which 
existed  between  their  surfaces  and  those  of  the  hearing  tube. 
However  fine  and  plain  the  surfaces  of  these  soimding  bodies 
werej  and  however  well  fiiuLsbed  the  wooden  stethoscope 
migb  be,  iiiterBtices  or  intervals  existed  between  them  which 
permitted  of  a  certain  amount  of  communication  with  the 
external  air^  unfavourable  to  confinement  of  sonorous  undu- 
lations.    In  the  case  of  the  tJiorax,  no  such  iuteretices  exist, 
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or  if  they  do,  they  exist  to  a  much  less  extent,  on  account  of 
the  soft  and  elastic  nature  of  its  coverings.  The  liquidji 
which  enter  into  the  composition  of  the  intcgiiiTient^  of  the 
chest,  in  faet^  perform ,  though  less  perfectly  for  the  gtetho- 
scope  and  the  cheat,  the  part  of  the  water  or  the  water  liag 
in  my  experiments  with  water  upon  wood,  stone,  and  metals. 

Yet  it  must  not  be  conceded  that  the  hydrophone,  even 
upon  the  iiaked  cheat,  is  not  of  some  vahie^  When  the  Bkin 
is  dry  and  uneven,  it  increatEea  the  acn-sation  of  sound.  When 
the  surface  is  irregular,  as  between  two  ribs,  the  intersi>ace 
being  sunk,  the  hydrophone  k  of  great  use,  Wlien  it  is 
inconvenient  to  undress  the  patient,  the  hydrophone  confers 
a  value  on  the  flexible  stethoscope  imknown  to  it  in  its  un- 
aided simple  condition. 

Alone  as  an  auscultatory  instniment,  nay,  m  a  stethoscope 
itself,  the  hydrophone  is  not  without  value-  In  oimiiting,  in 
filling  up,  Bunk  part.s  in  greatly  wasted  subjects,  it  is  uj^eftil. 
In  filling  up  the  meatus  auditoriiLS,  when  it  is  impossible  to 
apply  it  exactly  to  the  patient's  cheiist,  on  account  of  irregu- 
larity of  surface,  it  is  also  ueefuL  The  service  which  the 
hydrophone  confers  upon  the  ear,  by  filling  up  depressions 
in  the  chest  of  the  patient,  and  by  filling  up  and  closing  the 
external  ear  of  the  auscultatory  in  many  cases  more  than 
counterbalances  the  loss  incurred  by  water  being  a  worse 
conductor  of  sound  to  a  solid  body  than  a  solid  body  such 
as  the  wooden  fltethoscape. 

With  respect  to  the  hydrophone,  I  would  say,  it  ie  more 
an  acoustic  than  a  stethoscopic  instrument,  and  though  it 
may  be  employed  in  some  few  cases  m  a  stethoscoj>e  itself, 
it  is  chiefly  valuable  as  an  aid  to  flexible  stethoscopes.  As 
it  cost^  next  to  nothing,  as  it  may  l>e  useful  in  medicine,  and 
serves  to  illustrate  certain  laws  iu  physics,  it  should  be  in 
the  study  or  armamentorium  of  every  physician.  As  I  re- 
commended caution  in  the  examination  of  the  diflferential 
stethoscope  itself,  I  have  to  do  the  same  thing  with  the 
hydrophoncp  Sir  Alexander  Morison,  my  kind  friend,  being 
desirous  of  repeating  some  of  my  experiments  with  this  con- 
trivance, very  recently  went  to  a  maker  and  asked  for  it. 
Sir  Alexander  showed  me  the  thing  given  him,  and  I  foundj 
it  was  more  a  t)ag  rattle  than  a  water  bag.  It  containe 
only  a  teaspoonfu]  of  water  to  some  two  ounces  (by  volume)  of" 
air*  When  shaken  it  was  calculated  to  amuse  a  child,  but 
as  a  hydrophone  it  was  utterly  useleas*  I  at  once  discharged 
the  air,  and  replaced  it  with  water,  and  succeeded,  to  Sir 
Alexander's  amusement,  in   obtaining  the  acoustic   results 
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above  indicated.  It  is  exceedingly  likely  that  the  many 
tailures  in  experiiuenting  with  new  apparatus  which  we  hear 
ofj  arise  from  similar  caime^,  and  we  should  therefore  be  slow 
to  decry  the  results  of  otherSj  beeauae  we  ourselves  do  not 
at  once  arrive  at  tliem,  but  carefully  look  to  the  efficiency 
of  the  meaiis  with  which  we  are  experimenting. 

The  application  of  watar  in  auacultatiou  wafi  experi- 
mentally made  by  Mr.  W.  Oarstang,  of  Bradford,  some  years 
ago.  In  1855  that  gentleman  addressed  a  note  to  the  editor 
of  the  "  Medical  Times  and  Gazette."  After  referring  to 
the  recommendation  of  a  school-boy,  to  place  hia  ear  beneath 
the  surface  of  water  and  listen  to  a  bell  sounded  in  that 
liquid^  be  says  that  he  filled  the  shaft  of  his  stethoscope  with 
w^ater  and  listened  with  it  He  addg^  "  I  now  foimd  the 
instniment  to  be  capable  of  transmitting  the  current  of 
sound  with  increased  clearness  if  not  force."  Mr  Oarstang, 
in  thus  filling  his  stethoscopej  certainly  made  a  laudable 
experimentj  but  was  in  danger  of  spoiling  the  instrument, 
both  mechanically  and  acoustically.  Water  is  a  good  con- 
ductor of  sound  certainly ;  but  in  the  conveyance  of  sound 
from  a  solid  body  to  another  solid,  it  is  much  inferior  to 
hollow  wood.  Hollow  tubes  thus  employed  have  their 
vibratioBs  interfered  with  when  filled  with  liquid.  I  have 
seen  an  auscultatory  curiosity^  in  the  shape  of  a  wooden 
Htethosaipe,  supplemented  by  two  small  wooden  cylinders 
containing  water.  This  was  lent  me  for  trial  by  Dr  Powell » 
but  of  course  it  possessed  no  acoustic  advantage.  If  water  is 
to  be  employed  at  all,  it  is  alone,  as  with  the  hydropbonej  or 
as  a  supplement  to  air  instruments^  as  haa  been  already 
described. 
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Measuring  the  MoTementa  0f  the  Chest.  —  The  Hutid  amd  Eye.  —  The  Ta^ 
Mew?irre.^DrK  Hiira'&  double  Mensupe,  ^  Mr.  Henry  Thomp»oii's  McaisurB.' 
—  Dr.  Sibfkoii'a  Chest  MeiiBiiP«r.  —  Bp,  Quaiu's  StfthotQpter.^The  Pneuma- 
tioscopc,  ^^  The   Sphjgmottphotie, ' — CaJlip«^. — The  Chest  Goniometer.  ^ 
Spirometera. -^  HidMflcopt*, —  Exploring  Ke«Uo, 

The  Diovements  of  the  chest  are  to  be  gauged  by  other 
meansi  than  the  eye.  The  hand,  and  various  inistruments, 
are  applicable  for  this  purpose.  The  hand,  deHcatelj  em- 
ployed and  educated^  is  sufficient  to  aacertam  the  fact  of 
diminution  or  decrease  of  movementp  But  for  the  ascertain^ 
ing  of  degrees  for  present  use,  or  for  future  coniparisi:>n,  the 
instrumenta  to  he  presently  noted  are  extremely  useful.  In 
examining  cases  of  phthisis,  the  hand  may  he  employed  under 
almost  any  circumBtancea,  for  it  gives  no  pain,  and  occupies 
only  a  moment  of  time-  To  determine  the  movements  of 
the  upper  front  of  the  cheiit,  the  part  ahnost  invariably  first 
found  to  be  deficient,  the  flat  palm  of  the  hand  should  be  placed 
upon  It-  When  we  desire  to  compaie  the  movements  of  one 
Btib-clavicular  region  with  another,  1  find  it  is  a  good  plan  to 
place  the  tips  of  the  three  middle  fingers  of  each  hand  re- 
spectively upon  corresponding  parts,  and  observe  the  motion 
communicated  to  the  hand.  A  material  deficiency  is  readOy 
demonstrated  in  this  way-  To  determine  the  expansion  and 
contraction  of  the  lateral  regions,  we  place  the  extended 
hands  upon  the  two  sides.  When  material  deficiency  exists 
on  one  side,  the  arm  corresponding  with  the  band  applied 
there  Ib  comparatively  motionless^  while  the  arm  correspond- 
ing with  the  other  hand  is  freely  raised  and  freely  depressed, 
Wlien  the  hands  are  m  employed,  the  patient  should  inspire 
deeply.  When  percuBsion  Bounds  above  are  but  little  al- 
tered, and  while  auscultatory  phthisical  signs  are  ill  pro- 
noimced,  it  often  happens  that  a  considerable  deficiency  of 
the  motion  of  expansion  of  the  ribs  is  discovered.  This  indi- 
cates the  necessity  for  strict  exploration.  Some  material 
morbid  condition  exists  on  the  deficient  movement  side^  and 
further  inquiry  must  determine  its  precise  nature. 

The  instruments  which  have  been  applied  to  determine 
the  amount  of  motion,  or  to  make  it  very  obvious  to  the 
eye,  are  rather    numerous.      These  are  the   ordinary  tape 
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measure.  Dr.  Hare's  and  Mr,  Henry  Thompson 'a  double  tape 
measures;  Dr,  Sibaon's  chest-measurer,  Dr.  Quam's  Btetho- 
meter,  and  my  own  ephygmosoope  or  pneuniatoijcope. 

Of  the  common  tape  measure  nothing  need  he  said  expla- 
natory of  its  construction.  But  the  mode  of  applying  it 
deserves  a  word  or  two.  The  expansive  movement  outwards 
of  the  ribs  of  one  side  being  the  subject  of  exploration,  the 
tape  measure  is  to  be  fixed  by  one  extremity  upon  the 
spinous  process  of  a  vertebra,  about  the  level  of  the  nipple. 
When  the  act  of  expiration  is  completed,  the  measure  m 
quickly  passed  round  the  side  to  a  point  at  the  middle  of  the 
sternum.  The  patient  being  now  desired  to  fill  his  chest,  or 
to  "  draw  a  long  breath,"  the  tape  at  the  sternum  is  skckened, 
and  the  part  which  bad  been  placed  at  that  point  is  permitted 
to  be  dragged  from  it  i  the  amount  of  dragging  is  the  measure 
of  the  expimsion  of  the  aide.  If  we  desire  to  compare  the 
expansion  of  one  side  with  that  of  the  other  side,  we  repeat 
this  process  on  the  other  side,  and  compare  the  two  amounts 
of  dragging. 

Dn  Hare's  tape  measure  is  a  double  one,  and  a  very  useful 
instrument  it  is.  I  have  constantly  employed  it*  It  may,  like 
my  stethoBCope^  be  called  a  differential  instrument^  for  it  indi- 
cates differences  very  full}^  It  consistB  of  a  tape  with  the 
inches  numbered,  and  beginning  from  the  middle.  The 
figures  pass  to  the  right  and  to  the  left.  The  middle  point, 
or  zero,  is  generally  placed  over  a  spinous  process  of  a  ver- 
tebra,  as  in  the  case  of  the  employment  of  the  common  tape 
measure,  and  the  two  ends  are  brought  round  the  two  sides 
respectively  to  a  point  at  the  middle  of  the  sternum.  The 
exact  measure  is  taken  at  the  end  of  expiration,  and  this 
being  noted,  and  the  patient  now  having  drawn  a  deep 
breath,  the  extremities  are  allowed  to  drag,  and  the  fresh 
measurements  are  taken.  We  now  compare  the  amount  of 
dragging  on  one  side  with  that  upon  the  othex.  The  point  at 
which  the  middle  of  the  differential  tape  measure  of  Dr. 
Hare  shall  be  fixed  need  not  be  the  spine.  If  it  suits  the 
views  of  the  physician,  the  starting-point  may  be  made  the 
middle  of  the  sternum.  By  middle  of  the  stermmi  I  do  not 
mean  the  point  between  the  top  and  bottom,  but  a  point 
equidistant  from  its  lateral  borders, 

"Mr.  Henry  Thompson's  tape  measure  is  much  the  same  as 
the  above,  but  it  is  provided  with  a  little  saddle  to  fit  upon 
the  spine,  and  a  middle  plate  to  be  fixed  upon  the  sternum. 
The  ends  of  the  measure  are  passed  through  this.  This  fixed 
point  aids  in  marking  the  amount  of  dragging. 
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DUp  Sibson's  citest  meastjeee, — This  instrument,  the  first 
of  the  kind,  ia  useful  when  Tve  desire  to  compare  with  exacti- 
tude the  degree  of  elevation  of  different  parte  of  the  thorax. 
It  is  extremely  delicatej    and  in  comparative   mensuration 
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Dr.  Siliioii'f  Chpit  Mejuurcr^ 


it  affords  results  highly  satisfactory,  hoi^  for  prefleut  purposw  ^ 
and  for  comparison  with  future  ohflervations  on  the  same 
patients.  In  shape  and  ^he  this  instrument  resembles  a 
watch.  It  is  supplied  with  a  rack,  which  ia  movablep 
When  this  rack  is  moved  hy  the  elevation  of  the  chesty  an 
index  travels  upon  a  dial  on  the  face  of  the  watch-like  iustni- 
mentj  and  the  degree  of  motion  of  the  chest,  is  Uius  indicated- 
The  revolution  of  the  index  represents  the  motion  of  the 
chest  t^  be  an  inclij  and  the  dial  being  divided  into  one  hun- 
dred part^  the  one  hundredth  part  of  an  inch  movement  may 
he  obtained  and  registered.  This  instrument  is  brought  in 
contact  with  the  che^t  only  by  it«  rack  or  bar.  The  rack  may 
rest  upon  the  finger  placed  upon  the  chest.  The  hand  hold- 
ing the  instruraeut  must  be  fixed.  Localized  movements  are 
well  suited  for  observation  with  this  instrument 
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Through  the  kindness  of  Dr*  Sib^n  I  am  enabled  to  illus- 
tmie  this  subject  by  the  accompanying  wood-cuts,  exhibiting 
the  instniraent  and  its  application  to  the  chest*  See  vob  xxxL 
of  "  Medico-Chirurgical  Transactions," 


X 
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Dn.  QrATK's  stetiiometer,  —  Dn  Quain*s  stethometer  Is 
delicate  and  easily  managed.  It,  too,  resembles  a  wat^eb, 
having  a  dial  and  index*  The  index  is  moved  by  a  eilk 
thread,  instead  of  a  rack  orbiir,  as  in  Dn  Slbson's  instramenL 
The  silk  cord  proceeds  from  the  side  of  the  watcli-like  instru- 
ment, and  18  extended  over  the  part  of  the  cheBt  to  be  mea- 
sured- The  instrument  is  laid  flat  upon  the  chest,  aud  the 
mlk  is  held  at  the  fmlher  extremity  of  the  part  whose  motion 
is  to  be  taken*  The  silk  cord,  during  the  expansion  and 
swelling  of  the  chest,  is  dragged  upon  an  axle  in  the  instru- 
rnent,  and  the  index  connected  with  the  axle  denotes  the 
mount  of  dr^ging*  Thin  instrument  possesses  the  great 
i vantage,  that  while  it  m  applicable  to  strictly  local  and  re- 
tricted  movements,  it  is  suitable  for  measuring  the  expansion 
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of  an  entire  side.  Thus,  the  dial  being  placed  upon  the  ster- 
num, t!ie  silk  cord  may  be  made  t-o  pass  over  the  chest  to 
the  spine.     An  inspiration  after  a  forced  expiration  will  ^ve 
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Upon  the  dial  the  amount  of  motion  of  the  side.  This  pro- 
cess-repeated on  the  other  side  will  accurately  afford  the 
means  of  comparing  the  expansion  of  the  two  sidea  of  the 
chest.  For  application  to  circumscribed  spots  a  foot  is 
employed.    This  rests  upon  the  part  examined*     For  a  clever 
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Fool  or  StrtboiBtier* 

and  full  account  of  thia  instrument  and  of  its  capabilities  I 
refer  to  a  paper  by  the  inventor  cont^iined  in  the  *'  London 
Journal  of  Medicine," 

The  hydrostatic  pneumatoscope,  as  my  sphygmoscope  may 
he  styledj  when  applied  in  the  measurement  of  the  respira* 
tory  movements,  indicatea  remarkably  well  the  rise  and  fall 
of  the  chest  during  the  acts  of  respiration.  It  consifit^,  so  to 
apeak,  of  a  small  projecting  mamma  of  water.  The  Jiqaid  is 
confined  in  a  cup  made  of  glaas  or  other  solid  material,  like 
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the  body-piece  of  the  wooden  stethoscope,  and  covered  over 
at  its  mouth  with  an  impermeable  membrane  of  india-rubber, 
or  some  Buch  material.  To  the  narrow  extremity  of  the 
stethoscope-end-like  cup  a  few  inches  of  india-rubber  tube  is 
fitted,  and  to  thm  agaiu  a  graduated  glass  tube  is  attached, 
having  a  bore  of  abuut  one-eixth  part  of  an  inch,  Thia 
glass  tul)6  IB  kept  in  an  erect,  or  nearly  an  erects  position- 
The  cup  containing  liquid  is  made  to  occupy  a  horizontal  posi- 
tion by  being  fitted  into  a  wooden  frame,  and  the  glass  tube 
is  retained  in  Bitu  by  the  8<ame  means.  The  cup  is  made  so 
as  to  move  slightly^  in  order  to  fit  the  form  of  the  chest  in  a 
convenient  manner.  The  liquid  is  supplied  so  as  to  fill  the 
cup,  and  to  rise  in  the  tube  a  little  above  the  level  of  the 
cup.  By  means  of  the  pressure  thus  obtained,  the  membrane 
at  the  mouth  of  the  cup  and  the  water  form  a  projecting 
mamma,  sensible  to  the  slightest  touclu  I  find  that  the 
mamma  is  much  better  formed  by  employing  common  india- 
rubber  membrane  than  vulcanised  material,  for  it  gives  way 
more  under  the  hydrostatic  pressiire.  The  stand,  which  must 
lie  heavy^ — say,  loaded  with  lead, — is  placed  upon  a  table,  and 
the  cup  is  made  to  touch  the  patient's  chest  when  he  has 
expired  fully.  An  act  of  iospiration  is  now  to  be  slowly  ajid 
fully  made.  The  liquid  rises  in  the  tube,  and  the  number  of 
degrees  travelled  over  indicate  the  amount  of  thoracic  eleva- 
tion and  advancement.  When  one  side  of  the  chest  has  been 
examined,  the  other  is  to  be  proceeded  with.  Great  care  is 
reqiured  to  observe  similar  cx>nditions  in  respect  of  both 
sides.  The  relative  position  of  the  patient  and  the  instru- 
ment should  be  exactly  alike  on  both  sides.  The  instru- 
ment must  touch  the  chest  to  the  same  esctent  and  in  the 
before  the  observation  of  the  rise,  during  inspiration »  is 
same  direction,  and  the  cheat  must  have  expired  fully 
taken. 

This  instrument  applied  over  the  sub-clavicular  region  of  a 
patient  aflected  with  deficiency  of  respiration,  in  the  first 
stage  of  phthisiK,  mil  indicate  a  deficient  movement.  When 
deficiency  of  sound  has  been  ill-denoted  by  the  wooden 
stethoscope,  I  have  occasionally  found  deficiency  of  motion 
by  means  of  this  instrument.  But  in  respect  of  diagnosing 
early  phthisis,  the  differential  stethoscope  is  much  more 
valuable  than  the  pneumatoscope.  Nevertheless,  it  seems 
right  to  refer  to  every  reasonable  mode  of  investigation* 
I  would  by  no  means  recommend  this  instrument  in  the 
ordinary  examinations  of  patients;  but  unless  we  know  some- 
thing of  it  we  shall  not  be  able  to  employ  it  in  exceptional 
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cases,  or  wbea  its  testimony  ma^y  for  some  reasons  that  mmy 
occur,  prove  of  service. 

The  anioimt  of  time  employed  in  the  act  of  inspiration,  I 
may  mention,  is  well  denoted  hy  this  instmment  The  short 
time  of  inspiration  and  the  prolonged  period  of  expiration  in 
phthisis  are  made  very  manifest  by  the  rapid  ascent  and  the 
slow  fall  of  the  liquid  in  the  tube. 

This  same  instrument  possesses  some  value  to  the  scientific 
physician,  in  making  obviotis  to  the  eye  the  movements  of  the 
heart  J  when  that  organ  is  displaced,  as  is  so  often  the  case  in 
phthuris,  in  the  third  and  fourth  stages.  When  the  heart  ia 
near  the  surface,  it  can  generally  be  felt  and  seen  at  the 
second  interspace  on  one  or  other  side;  but  when  it  is  still 
covered  by  some  pulmonary  structure^  or  when  the  cavity  is 
small,  the  application  of  tiie  sphygraoscope,  for  it  is  now  a 
sphygmoscope  (spbygmos,  pulsus  cordis),  will  render  the 
obscure  impulse  more  manifest.  The  Uquid  is  more  sensible, 
BO  to  speak,  to  the  motion  of  the  heart  than  the  eyes  of  the 
observer.  In  other  words,  the  liquid  set  ia  motion  in  the 
tube  is  more  obvious  to  the  eye,  than  the  motion  of  the  chest 
caused  by  the  underlying  heart.  The  mamma  is  not  suf- 
ficiently indicated  in  the  cuL 
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"VSTien  the  heart's  impulse  ia  to  be  tested  by  the  application 
of  the  sphygmoscope,  a  modification  of  the  instrument  may 
he  employed,  though  its  manifestations  are  les^  delicate. 
The  stand  may  be  dispensed  with,  and  a  glass  cup  and  tube 
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alone  employed-  A  piece  of  flexible  tubing  may  be  iiiteq)oaad 
between  the  cup  and  the  glass  tube ;  thia  admits  of  more  free 
movement  of  the  lustrumeEtj  and  is  calculated  to  reduce  the 
chance  of  breakage.  See  engraving  repreaenting  aphygmo- 
scopea,  fig,  3  : — 


Flf.  U  ArteiT  iphyinii&iCopr      Bom  ar  (aba  f-lfith  ^r^n  (iM:h* 

P\g.  3.  Portable  heart  pphyjfuioicope.  A,  Glui  cup,  conuliiing  colDured  water,  B»  Luninit 
(irtnitiA-nilt^ben  ciitpriug;  t^«  oir^uth  df  tbe  cup.  C,  Gluj  Ube  ;  bor*^  l-JOth  of  in  Inch,  D, 
GrAduuUed  Kw.le.    E,  Serew-itoi*f.pr. 

Flf.  3.  Hmtt  iphfinnMcope  iuppll«1  wUh  IndliA-rubber  hi  lie.  in  artmk  of  greqler  fadlltf  of 
campariion  wltlt  niot«m«iQl  of  artftrj  iphytn^oicupi^H  levd  gtt^tvt  rcddiueuorolMfiFVAtioa  vmh 
Hiiebiag  lo  the  loundif  aMths  heart, 

Fig.  4.  Arterf  ipli; gmoftcope^,  wUh  ladla*rubb«r  lub«, 


The  determination  of  the  time  of  murmurs  of  the  heart  in 
phthisis  is  aide^i  by  this  instrument.  If  we  listen  with  the 
differential  or  double  etethoscope  for  the  sound,  and  look 
at  the  same  time  at  the  nphygmoscope,  we  can  at  once  tell 
whether  the  murmur  be  systolic  or  diastolic.  Every  murmur 
heard  during  the  ascent  of  the  liquid  is  aystotic,  and  every 
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murmur  heard  during  the  descent  i^  diastolic  I  may  men- 
tion the  fact,  though  perhaps  a  little  out  of  place,  that  if 
the  differential  stethoscope  gives  heard  sound  or  makes  it 
appreciable,  at  the  baae,  the  murmur  is  basic ;  and  if  at  the 
apex,  the  murmur  is  apicial. 

As  these  instruments  are  comparatively  little  knawn  to 
the  medical  world,  I  have  ventured  to  add  to  this  work  my 
papers  upon  them^  published  b}?  the  Royal  Society  and  "  The 
Medical  Times,"  and  a  plate  taken  from  the  **  Archives  of 
Medicine."  It  is  remarkable  that  this  very  moroiug  (Nov,  2* 
1860)  I  have  received  from  my  kind  friend  Dtv  C,  B,  Williamsj 
a  copy  of  the  work  of  M.  Groiix,  on  the  subject  of  Fissura 
Sterni,  and  that  I  find  in  it  a  drawing  of  my  sphygmoscopes* 
It  ako  contains  an  extract  from  a  paper  by  Dn  J,  B.  Uphamj 
of  Boston,  United  States,  read  before  the  Boston  Society  for 
Medical  Improvement,  and  published  in  the  "  Boston  Medical 
and  Surgical  Journal."  As  the  extract  contains  perhaps  more 
trustworthy  teMtirnony  than  any  that  I  could  myself  bear  to 
the  merits  of  these  instrumentSj  I  would  here  insert  iL  "The 
delicate  and  beautiful  instrument  of  Dr.  iScott  Alison,  of 
Loudon,  called  the  sphygmoscope,  has  addetl  much  to  the 
facilities  of  determining  this  vexed  point*' — the  syncbrouiBm 
or  non-synchronism  of  the  various  motions  of  the  lieart  and 
great  vesselB  as  displayed  by  M.  Cfronx.  On  perusing  tlie 
work  of  M.  Groux,  I  am  greatly  struck  to  find  that  the 
sphygmosoope  haa  been  converted  into  an  acoustic  appliance, 
and  is  made  to  act  even  upon  the  ear.  This  remarkable 
result  has  been  achieved,  to  his  great  honour,  by  Dr.  Upham, 
l>y  the  application  of  an  electro-magnetic  machine  with  a  bell 
attached  to  it.  As  the  liquid  in  the  sphygmoscope  rises, 
it  breaks  contact  in  the  electro-magnetic  machine,  and  a 
hammer  falling  upon  a  bell  a  sound  is  instimtly  obtained. 
The  successive  movementa  of  sphygmoscopes  applied  to 
different  parts  of  the  heart  and  the  arterial  tree  are 
signalised  by  successive  sounds.  To  the  com*tesy  of  Dn 
M'illiams  I  am  indebted  for  an  apportimity  of  Avitnessing  and 
hearing  these  very  remarkable  and  novel  results.  On  the 
2nd  Nov,j  1860,  I  witnessed  the  operation  of  the  sphygnio- 
sphone  of  Dr.  Upham  upon  the  heart  of  M,  Groux^  at  Dr, 
Williams'  house,  when  Dr,  Quain  was  also  present. 

The  surprising  and  brilliant  feat  has  been  accomplished 
with  the  aid  of  the  spliygmoscope  and  an  electro-magnetic 
hist  rumen  t,  to  record  throiigh  the  medium  of  the  wires  of  an 
electric  telegraph,  the  movements  of  the  hearty  at  a  distance 
of  three  miles  and  a  half.     This  experiment^  performed  by 
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Dr-  Uphara  upon  M.  GrouXj  was  accomplished  BfiiccessfulJy  in 
the  Uttited  States  of  America  la«t  year.  While  M.  Groux  sat 
in  Boston  the  movements  of  his  heart  were  recorded  at 
Cambridge. 

A  pneumatoscope  has  long  been  employed  to  aiscertain  the 
pressure  of  the  expired  air*  The  conjatniction  and  principle 
•  of  this  instrument  are  altogether  different  from  thoge  of  the 
instruments  I  have  been  describing* 

To  measuhe  diameters.  —  Dr,  Stokes  and  other  physi- 
cians ha%^e  recommended  the  employment  of  callipers  for  the 
purpose  of  taking  diameters  of  the  cheat.  In  treating  of  the 
shape  of  the  chest  in  phtbisifl,  notice  has  been  taken  of 
depression  of  the  anterior  and  upper  part  of  the  chest.  To 
measure  the  amount  of  depression  and  the  reduction  of  the 
carity  of  the  thorax,  none  of  the  instruments  already  not^d 
are  well  adapted.  There  may  be  much  depression,  and  yet  it 
would  be  difficult  to  tneasure  or  even  ta  demonstrate  itj  by 
means  of  the  tape.  A  depressed  part,  too,  may  possess  nn 
amount  of  motion  which  would  prevent  Dn  Sibsou's  and  Dr. 
Quain'a  chest  measures  proving  of  any  avail.  The  hydrostatic 
-^neumatoscope  is  liable  to  the  same  objection.  Callipers 
ttuawer  well,  however.  One  extremity  is  plEiced  on  the 
scapular  region,  and  the  other  upon  the  infra^clavicular 
region,  the  limbs  bridging  or  arching  over  the  upper  aspect 
of  the  shoulder.  The  diameter  of  one  side  is  taken,  and 
then  we  proceed  to  take  the  diameter  of  the  other.  In 
phthisis,  the  diseased  side  ever  tends  to  a  reduction  of 
diameter,  and  this  we  have  ascertained  by  the  employment  of 
the  callipers-  Recently  Dn  Nelson  has  improved  the  calli- 
pers. This  instrument  has  a  graduated  scale,  very  serviceable 
in  delicate  and  comparative  measurements  of  the  thorax. 

To  MEASITRE    ANGLES  AND  CURVES  OF  THE  CHEST*— The  Only 

instrument  by  which  angles  and  ciures  are  measured  is  the 
stetho-goniometer  or  chest  goniometer,  which  I  myself  intro- 
duced into  use,  I  have  found  it  serviceable  to  measure 
deviations  from  the  natural  form  of  the  chest,  so  common  in 
aU  stages  of  phthisiSi  The  measurement  at  different  periods 
of  the  progress  of  the  same  case  serves  very  acciu^ately  to 
indicate  the  degree  of  alteration,  of  increase  or  abatement  of 
deviation,  which  may  have  tiiken  place.  The  chest  goniometer 
consists  of  two  arms  revolving  upon  a  central  joint,  meeting 
at  various  angles  as  they  are  made  to  separate  from  or  to 
apprOEich  each  othen  Connected  with  the  central  point  of 
one  of  the  arms  is  attached  an  arc  duly  graduated,  and 
connected  with  the  central  part  of  the  other  arm  ia  an  in- 
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dexj  which  moves  along  the  graduated  arc,  BB  the  arms  are 
made  to  approach  or  separate  from  each  other*  The  index 
points  to  the  degree  upon  the  arc,  and  denotes  the  angle 
formed  by  the  meeting  of  the  two  arms.  The  parts  which 
offer  themselves  most  for  measurement  are  the  iafra- 
clavicidar  regioni^,  and  the  junction  of  the  sternum  and 
the  costal  cartilageSj  and  the  junction  of  the  costal  e^rti- 
lages  and  the  riha.  In  gpeaking  of  the  alteratians  of  the 
form  of  the  chest  in  pbthisisj  I  have  already  pDinted  out 
that  flattening-  is  a  very  frequent  occurrence  in  the  firsl 
stage  of  phthisis.  Id  this  case  angles  are  not  usually  to 
be  found,  the  alteration  rather  consintiug  of  a  loss  of  round- 
ness, or  of  the  normal  curve*  We  have,  therefore,  in 
measuring  this  deviatiun  with  the  chest  goniometer,  to 
take  the  curve,  and  not  an  angle.  To  take  curves  \b  more 
difficult  than  to  take  angles,  which  is  extremely  easy. 
Angles  are  hy  no  means  of  uncomrtion  occurrence  at  the 
articulationia,  indicated  ahove,  in  the  advanced  periods  of 
phthisis.  These  are  easily  measured.  The  same  method 
is  applicable  to  them  as  in  the  case  of  the  angles  of 
crystal Sj  Ac. 


Slcthi-fflntanietcr,  for  ineudriaf  the  incHnatfon  of  diCTerent  pnrti  of  the  villt  oTtiie  tboruc 
tn  cuei  of  ditenjie. 

tta.  Th#  »nn«*  ft*  The  mrc  of  *  drcle,  fTAHuatfd  froin  IW^  to  I^O^*  the  litter  d^wrem 
b^luff  an  tlie  Wd  hand.  r.  The  Tcniler^  wkla  an  arrow  jit  leTo  ;  the  tndcK  of  ilcfrec^^  ytnr 
Tftrimer  li  dLfict^  into  12  pqujil  nurti.  the  u  hole  bc^ng  Htnii'mtent  tol°on  tfafl  arc^  or  toi  6pr. 
If  Vernl«r  arm.  f..  John.  /  lachef  Add  tCKht  oT  tnche«i,  marked  tif  Unei,  ivhictt  when 
brcigght  Into  Un«  Iff  brinj^iof  tlte  two  nnoi  nearly  tQ^i>tber.  woulij  il^termiue  Lbs  Ut  d«|ir<Wv 
if  loitJwIi  of  an  arc  Jt  hsiU  %o  enilra  cjrde. 

At  the  conclusion  of  this  work  I  have  ventured  to  repro- 
duce my  papers  on  the  chest  goniometer,  and  on  the  devia- 
tions fn>m  the  natural  form  of  the  chest,  published  in  the 
**  Archives  of  Medicine,"  The  reader  will  there  find  dir^c- 
tiona  for  using  the  instrument  and  some  of  the  results  obtained 
by  its  employment 

To    MEASEJHE    TITE    SO-CALLED    VTTAL    C.U'ACITT,— For    mauj 

years   experiments  have  been    made    with    different  contri- 
vances  to  measure  the  air  exhaled  in  expiration. 
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The  amount  of  air  inhaled  may  be  ascertained  by  simply 
placing  a  given  quantity  of  air  in  a  graduated  glass  vessel 
placed  over  water,  and  by  means  of  a  tube  communicating  at 
one  eDd  with  the  mouth  of  the  patient,  and  at  the  other 
with  the  air  in  the  glass  vessel.  The  quantity  of  air  displaced 
or  removed  indicates  the  inhaling  capacity. 

In  measuring  the  air-capacity  of  the  lungSj  it  is  usual  to 
make  observations  rather  upon  the  amount  of  air  expired 
than  upon  that  inspired.  Dr.  Hutchinson's,  Dr.  Pereira'e, 
and  Mr,  Coxeter^s  spirometers  are  all  constnicted  upon  this 
principle, 

^Tien  we  measure  the  amoimt  of  air  resjiired  or  expiredj 
we  should  bear  in  mind  that  in  phthisis,  in  the  fourth  stage, 
a  portion  of  the  air  m  observed  has  simply  passed  through 
the  lungSj  and  proceeds  to  or  from  the  pleural  cavity,  the 
lung  being  deprived  to  a  very  great  extent  of  its  air  capacity. 
The  air  inspired  or  expired,  in  the  fouitb  or  perforation  stage, 
is  the  measure  of  the  air  capacity  of  the  lungs  and  pleural 
cavity,  and  not  of  the  lungs  exclusively, 

Dh.  Hutchiksok's  spibometee* — This  instrument  measiwes 
the  amount  of  expired  air.  It  consists  of  a  metal  cylindrical 
■  Tessel  open  above,  Hke  a  narrow  pail,  about  two  feet  high, 
'  and  about  ten  inches  in  diameter ,  filled  with  water,  into 
which  another  cylinder,  having  an  aperture  above  and  opeo 
beneath,  is  inserted,  and  so  much  smaller  as  to  move  freely 
within  it.  The  latter,  when  an  observation  is  to  be  made, 
has  its  upper  part  brought  down  to  the  level  of  the  water  in 
the  fifEt  or  encloBing  cylinder*  When  this  is  done  a  plug  is 
fitted  into  the  opening  in  the  top  of  the  second  cylinder  to 
confine  the  air  which  is  to  be  breathed  into  it.  A  flexible 
tube  communicates  Ijetween  the  mouth  of  the  patient  and 
the  smaller  or  movable  air-receiving  cylinder.  The  air 
breathed  out  is  conveyed  into  the  smaller  cylinder,  and  the 
water  in  the  larger  cylinder,  preventing  the  escape  of  the  air, 
the  smaller  cylinder  is  forced  upwards.  The  cylinder,  of 
course,  rises  to  an  extent  corresponding  to  the  amount  of  air 
expired  into  it.  To  the  rising  cylinder  an  index  is  fixed^ 
which  points  to  a  graduated  fixed  scale  connected  with  the 
larger  cylinder,  and  by  this  means  the  quantity  of  air  con- 
tained in  the  winaller  cylinder  is  indicated,  and  at  once  read 
off.  The  plug  of  the  smaller  cylinder  i^  removed  when  it  is 
desired  to  discharge  the  air  from  it»  and  to  enable  it  to 
kdescend  again  into  the  lai-ger  cylinder  to  be  ready  for  another 
expiration.  The  cylinder  is  presaed  down  into  the  water,  and 
the  air  escapes  by  the  aperture  to  w^hich  the  plug  had  been 
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previouely  attached.  The  mechanism  of  thia  instrument  ij 
extremely  simple.  The  small  cylinder,  when  prepared  for 
operations^  is  simply  a  vessel  filled  with  water.  The  air 
expired  passes  into  it,  and  as  the  water  in  the  lar^fer  or  eoD- 
taining  cylinder  cannot  be  got  rid  of,  the  smaller  cylinder, 
which  ia  readily  movable,  is  forced  up  under  the  pressura 
of  the  entering  air,  w^hich  it  now  receiver.  I  observe  in  Dr. 
Tanner's  ** ClinicaL Medicine"  the  fallowing  remark:  "Oa 
respiring  through  the  mouth-piece^  the  air  passes  into  th# 
lesser  cylinder^  and  causes  it  to  rise  by  displacing  the  watar^" 
p.  42,  Now  the  only  displiicement  of  water  which  tak^ 
place  is  by  the  operator  forcing  down  the  small  cylinder 
into  the  larger  one  without  removing  the  plug  to  permit 
of  the  dieplaceraent  of  the  air.  Indeed,  H  the  T^ater  were 
freely  displaced,  the  smaller  cylinder  would  remain  sta- 
tionary. 

The  displacement  of  water  is  fatal  to  our  experiments.  I 
have,  I  may  remark,  de^cribe<i  Hutchinson's  spirometer  from 
the  specimen  w^e  have  at  the  Hospital  for  Consumption,  and 
which  I  have  always  believed  to  be  a  good  one.  Possibly  the 
instnnnent  which  Dr»  Tanner  ha^  described  was  an  early  and 
less  happy  effort  of  the  inventor. 

The  instrument  aa  above  described  is  adapted  to  a  suitable 
stand. 

The  employment  of  this  instrument  is  surrounded  with 
difficulties,  so  far  as  its  resulta  are  to  be  regarded  as  tests  of 
the  presence  of  phthisis  at  least  A  patient  brought  for  the 
first  time  to  this  instrument  is  seldom  able  to  make  a  proper 
use  of  it.  He  is  generally  nervous,  and  commences  blowing 
by  making  a  very  shoit  expiration.  He  inspires,  expires 
again,  and  if  not  stopped,  will  go  on  in  thiig  way  till  he  has 
forced  the  small  cylinder  up  as  far  as  it  will  go,  employing 
for  this  result  some  half-dozen  expirations.  It  ia  well  for 
him  to  look  at  it,  to  become  familiar  with  it,  and  to  see 
others  rightly  mtike  use  of  it,  before  he  himself  tries  iL  In 
short,  he  requires  education  to  employ  it,  and  coolness  and 
self-posse^ion,  >\Tien,  like  the  horse  in  it^  harness*  which  has 
become  steady,  the  composed  patient  may  now  proceed  with  the 
trial.  With  his  cheat  freed  from  all  external  restraint,  he  is 
to  make  a  deliberate  and  forced  inspiration ;  and,  having  the 
tube  ready,  he  is  to  place  the  extremity  in  his  mouth,  and 
endeavour  to  breathe  out  all  the  air  which  his  chest  contains. 
When  this  is  done,  and  Iiefore  hia  mouth  is  removed  from 
the  tube,  a  tap  which  had  l>een  turned  to  permit  of  the  in- 
gress of  air  into  the  cylinder  is  to  be  now  turned  off,  to 
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prevent  ita  egi^esu,  until  the  fimount  of  air  iu  tLe  cyliuder  m 
aacertained  by  reference  to  the  index. 

Nervous  patients  seldom  succeed  witli  ihm  instrument 
until  they  have  made  several  trials.  Young  females  are 
difficult  to  manage  for  observations  of  this  kind.  Some 
persons  never  succeed  in  making  a  sufficiently  full  inspira- 
tion, and  the  nece-ssary  prolonged  expiratory  act* 

LiOflS  of  real  capacity  is  not  the  only  cause  of  a  small 
amount  of  expiration  air.  The  patient  may  be  feeble,  or  he 
may  have  pain,  and  be  thus  unfit  for  the  continuous  effort  of 
a  forced  expiration-  This  instrument  tells  us  nothing  of  the 
part  of  the  chest  that  is  deficient  In  capacity.  What  air  is 
expired  comes  always  from  the  air  passages  in  part,  and 
sometimes  from  tlie  pleural  cavity. 

Dr.  Hutchinson's  spirometer  is  so  generally  known  that  a 
figure  of  it  is  unnecessary  here- 

Dh.  Pereiha's  SPIROMETETL—This  appears  to  be  much  the 
same  instTument  m  Hutchinson's,  Instead  of  a  smaller 
cylinder  of  metal,  as  in  Hutcliinaon's  spirometer,  we  have  a 
glass  one*  This  is  suspended  in  a  larger  ves^sel  filled  with 
water.  Water  also  fills  or  nearly  fills  the  glass  cylinder- 
A  tube  conrlucts  the  expired  air  into  the  glas«  cylinder- 
As  the  air  enters  the  glass  rises,  as  the  small  cylinder  does 
in  Hutchinson's  instrument 


a  Stcrp-cQck  for  inaction.    &  Mouth -pJece  to  01  upQji  a.     e  Sinp-oxk  beivKn  rcMirfoir 

and  TDcrler. 


Mb.  Coxetek^s  sriROiiiETEH* — This  instrument  differs  from 
Mr,  Hutchinson's  spirometer  in  principle,  and  poesessee  the 
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advantages  of  equal  accuracy,  greater  portability^  and  comps^ 
rative  cheapoeBB.  It  consLstg  of  two  bags^  one  acting  as  ft 
reservoir  for  expired  air,  and  the  other  aa  a  measure.  The 
air  is  first  expired  into  tJie  larger  bag  supplied  with  stop 
cocks  to  retain  it.  The  next  etep  is  to  pass  seriatim  the  air 
into  the  measure  hag^  and  to  calculate  the  amuunt.  The 
Becond  bag  can  contain  forty  or  fifty  cubic  inches,  and  it  is 
to  be  filled  from  time  to  time,  till  the  whole  amount  is 
measured.  Thie  instrument  costs  only  26s.,  and  Mr.  Coxetarp 
I  understand,  has  very  recently  improved  it 

In  a  work  devoted  to  the  physical  exploration  of  pulmo-  ' 
nary  consumption,  it  may  be  permitted  to  ine  to  say  a  word 
respecting  the  microscope. 

The  microscope. — For  the  purpose  of  examining  the 
sputum,  and  for  detecting  the  presence  of  tubercle  and  of 
pulmonary  curly  fibre^  the  microscope  is  most  important 
The  detection  of  tubercle  corpuscles  and  of  commingled  curly 
fibres^  by  the  microscope,  gives  certainty  as  to  the  presence 
of  pulmonary  disease.  Even  in  advanced  cases  of  phthisis,  | 
those  in  the  second  and  third  stages,  this  piece  of  evidence  is 
often  most  corroborating,  and  of  great  value.  In  the  first 
stage,  and  the  transition  period  between  the  first  and  second^ 
the  discovery  of  tubercle,  ^Scc,  gives  a  significance  to  doubtful 
symptoms  and  ill -developed  signs. 

Not  a  word  need  be  said  upon  the  construction  or  the  mode 
of  using  this  instrument.  That  office  has  been  well  performed 
by  Dr.  Beale  and  otliers. 

But  it  is  right  that  I  should  say  a  little  upon  the  sputum 
that  is  to  be  subjected  to  microscupic  examination.  In  the 
first  place  the  sputum  to  be  examined  should  be  preserved  in 
a  well-cleaned  vessel.  It  should  be  collected  in  pure  cold 
water.  The  sputum  sljould  be  examined  at  an  early  period 
after  expectoration,  not  later  if  possible  than  twelve  or 
twenty-four  hoius.  If  the  sputum  be  scanty  and  frothy, 
parts  from  every  portion  should  be  carefully  examined,  the 
more  opaque  points,  if  any,  being  particularly  looked  to.  If  tbe 
sputum  be  abimdant,  adhesive  and  gelatinous,  we  should  look 
for  opaque,  whitish  firm  points  or  particles,  and  subject  them 
to  careful  examination.  Very  generally  the  practised  eye 
will  be  able  to  discover  a  white  particle,  like  a  minute  crumb 
of  cheese,  in  a  great  mass  of  sputum.  This  will  generally  be 
found  when  broken  down  and  mixed  with  a  little  water, 
to  present  the  microgcopic  tubercle  corpuscle,  and  the  curly 
fibre.  There  may  be  tubercle  corpuscle  without  curly  fibre. 
The  corpuscle  of  tubercle  is  generally  of  much  the  same  form 
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in  the  same  individual,  but  it  variea  much  m  shape,  in  fdze, 
and  in  outline  and  definition^  in  different  peraone,  I  have 
not  found  curlj  fibre  without  tubercle,  ea^cept  in  cases 
conjoined  with  gangrene. 

Exploring  needle* — A  needle  ia  occasionally  of  use  in  the 
exploration  of  the  chest  suspected  to  suffer  from  one  of  the 
coneequences  of  pulmonary  consumption,  viz,,  serous  or  sero- 
purulent  effusion  in  the  cavity  of  the  pleura*  It  oocadonally, 
though  rarely,  happens  that  in  the  three  first  stages  of  this  dis- 
ease effuaion  takes  place,  and  that  it  may  be  deemed  advisable 
to  puncture  for  its  removaL  In  the  fourth  stage  effusion  ia 
Yery  common,  and  though  this  operation  is  little  likely  to  be 
of  use,  still  some  exanipless  may  occin-  in  which  the  propriety 
of  the  step  may  be  entertained.  Before  proceeding  to  actual 
tapping,  it  IB  well  in  most  cases  at  least  to  explore  with  the 
oeedle,  and  positively  discover  the  presence  of  liquid.  By 
doing  this  considerable  advantages  are  obtained.  If  no 
liquid  issues  we  wte  warned  not  to  operate,  and  we  thus 
avoid  a  very  mortifying  disappointment,  and  we  do  not 
'  endanger  the  life  of  the  patient.  If  liquid  issues  with  the 
needle,  the  operation  may  be  proceeded  with  in  comfort. 
That  such  exploratory  efforts  are  not  altogether  eupereroga^ 
tory,  appears  from  the  fact  that  tapping,  or  rather  penetra^ 
tion,  of  the  thorax,  even  under  the  direction  of  good 
physicians,  has  been  performed,  when  no  liquid  has  been 
pre^nt.     The  needle,  including  the  handle,  is  about  three 
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inches  and  a  half  long.  The  needle  Is  grooved^  so  m  to 
admit  of  liquid  flov^dng  alongside,  when  it  hm  penetrated  the 
chest 

The  breadth  of  the  needle  at  itg  broadest  part  is  only 
aliout  the  twentieth  part  of  an  inch.  The  aperture  made 
by  this  needle  is  so  small,  that  no  air  passes  into  the  cavity 
of  the  pleura  when  it  ia  in  the  walls  of  the  thorax  or  when  it 
is  removed.  No  evil  ever  results  from  this  exploratory 
measure,  and  the  advantages  are  not  insignificant  which 
accrue  from  its  precautionary  adoption. 

The  best  locality  for  the   penetration   of  the   exploring 
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oeedle  in  ordioary  cases  is  the  fifth  interspace  in  the  low€r 
lateral  region. 

The  mode  of  procedure  ia  this.  The  Bkln  is  rendered 
tense  by  the  thuiub  and  forefinger  of  the  left  hand;  th« 
needle  held  bj  its  handle  between  the  thumb,  fore  andj 
middle  fingers  of  the  right  handj  ia  puahed  gently  andi 
graflually  into  the  thorax,  a  little  above  the  upper  edg^ 
of  the  rib.  When  the  needle-point  has  cleared  the  pleura  it 
will  be  felt  to  move  jerkingly  onwards.  The  needle  may 
now  be  moved  a  little  further^  say  one  line  more.  If  there 
be  any  liquid  iu  the  cavity  of  the  pleura,  a  little  liquor  will 
be  found  t;o  issxiq  from  the  gi'ooved  surface  of  the  need  I  e^ 
Thia  occurrence  now  declares  for  proceeding  to  the  employ- 
ment of  the  trochan 
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The  Examination  of  the  Mouthy  Fstwes,  Liutynji,  &0. — Tougtie  Depr«!*sora. — 
Sp«Gula. — lUumiimted  Specula,  ^ —  AFCfy*s  SpeculunL  ^^  Caermftck*©  LaiyogcH 
acope. — Table  of  Thoracic  Hegioiu, 

The  examination  of  the  mouth,  rAUCES,  larynj,  kto, — 

This  is  a  very  important  office.  It  is  one  which  Bhould  neTer 
be  omitted,  if  it  can  be  at  all  conveniently  done.  The  state 
of  the  glims,  the  tongue,  fauces,  and  other  parts  will  greatly 
assist  us  in  deciding  upon  the  nature  and  extent  of  the 
disease  of  the  patient,  as  well  as  in  obtaioing  indicatloDB  for 
the  treatment 

If,  when  the  patient  is  only  slightly  disturbed  in  his 
hea.lth,  and  when  the  thoracic  physical  signs  of  phthisis  are  Ul 
marked,  the  guuia  pr&sent  a  fine  red  border  along  the  edge 
of  union  with  the  teeth,  and  the  fauces  are  only  very  slightly 
congeated,  or  perfectly  healthy,  the  probability  of  pulmonary 
disease  in  an  indpient  form  being  the  primary  compLaint 
is  considerable.  If,  ou  the  other  hand,  the  fauces  be  highly 
vascular,  granular  or  grauulous,  the  posterior  wall  of  the 
phai'}Tix  be  rough,  tuberculated,  and  covered  here  and  tliere 
with  thick  green  mucus,  or  the  t<msils  be  irritable,  large,  aud 
projecting,  and  associated  witli  enlarged  cervical  glaods  Da 
the  exterior  of  the  neck,  and  the  voice  be  more  or  less  hoarse 
or  nasal,  and  no  decisive  physical  signs  of  phthisis  are  to  be 
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obtained  by  auscultation  or  percussion,  it  is  highly  probable 
that  the  primary  and  chief  disease  is  within  sight,  and  that 
the  thoracic  eymptoms  and  signs  are  only  Becondary,  and  very 
likely  to  pasa  off  upon  the  cure  of  the  morbid  conditions 
above  referred  t^. 

When  the  mouth  of  the  patient  is  to  be  examined,  if  in 
bed,  he  should  be  made  to  Bit  up.  If  out  of  bed,  be  may 
stand  or  sit  down,  but  care  shniild  be  taken  that  he  ia  placed 
before  a  window  or  nearly  in  front  of  a  good  light  The  phy- 
sician must  endeavour  to  place  his  bead  on  a  level  with  that 
of  the  patient  and  move  the  head  of  the  examinee  so  that 
the  innermost  parts  of  the  pharynx  may  be  brought  into  view. 
The  sitting  posture  with  the  head  gently  thrown  back  is  very 
suitable  for  examining  the  pharnyx.  To  have  a  good  view  of 
the  int^^rior  of  the  mouth,  and  to  allow  of  the  admission  of 
sufficient  light,  it  is  a  good  plan — though  perhaps  a  some- 
what coarse  one — to  introduce  the  forefinger  of  the  two  hands 
into  the  mouth  respectively  at  the  two  angles,  and  separate 
the  angles  to  a  convenient  distance-  This  can  only  be  done 
of  coiuree  when  the  hands  are  not  engaged  with  instruments, 
or  in  the  management  of  aitificial  light. 

The  management  of  tj^b  tongue* — The  behaviour  of  the 
tongue  of  the  patient  is  an  important  point.  Some  persona 
have  the  happy  art  of  keeping  this  member  easily,  and  for 
a  considerable  period,  deep  down  in  the  floor  of  the  mouth, 
thus  greatly  faciUtating  ocidar  inspection.  Others,  on  the 
other  hand,  have  such  a  rebellious  and  obstinate  member,  that 
no  exertion  of  the  owner  and  no  direction  on  the  part  of  the 
physician  will  succeed  in  preventing  it  rising,  in  the  most 
sight-obscuring  manner,  between  the  eye  of  the  observer  and 
the  fauces  of  the  patient*  If  ducked  down  for  a  moment,  it 
will  rise  the  next  and  be  proof  against  any  exertion.  For 
such  persons  various  means  have  been  employed,  and  some 
instniments  have  been  contrived.  The  tongue  ia  conveniently 
and  very  readily  depressed  by  the  forefinger  of  the  physician, 
but  some  practitioners  would  be  afraid  to  risk  their  reputa- 
tion for  delicacy  by  adopting  this  method;  and  again,  some 
squeamish  patients  nmy  have  a  repugnance  to  it^  Yet  it  has 
it^  advantages ;  the  examination  is  made  at  once  before  the 
spatula  and  depressor  could  be  introduced,  and  this  is  no 
slight  mattar  when  we  have  to  deal  with  hysterical  men  or 
women,  and  with  spoiled  naughty  children.  The  latter  may 
possibly  complain  or  cry,  but  the  e^xamination  has  been 
already  made,  and  this  is  satisfactory.  When  employing  the 
finger  we  must  guard  against  being  bitten. 

X  A   *I 


356 


EXAMDiAflOH    OF   THE   MOUT0,   ETC. 


ToNGDE  BEPEESSOBS. — InstniiTientf!  so  called  are  in  geDend 
use^and  should  be  ia  the  poggession  of  every  physician  called 
upon  to  treat  much  disease  of  the  che^t  and  throat,      A  very 
convenient  form  of  depressor  iy  one  shaped  like  the  handle  of 
a  table-^poon-     It  is  about  five  inches  long,     The  widejst  part 
is  about  an  inch  in  width.     The  surface  which  comes  in  cuu- 
tact  with  the  tongue  is  gentlj  concave,  so  its  in  part  to  receive 
the  tongue  and  thus  keep  it  unden    Children  rec[uire  a  smaller 
instiiinient.    To  use  this  depressor  the  physician  takes  it  in  his 
right  hand,  and  standing  or  sitting  a  little  to  the  right  of  the 
patient,  gently  introduces  it  till  the  extremity  has  readied  tlie 
root  of  the  tongue ;  he  now  depresses  that  organ  and  keepfl 
it  firmly  out  of  the  range  of  vision,     A  common  non-flexible 
metal  or  wooden  spatula,  or  even  a  strong  ivory  paper-knife, 
form  convenient  substitutea     \\lien  it  is  neces^iry  to  keep  j 
the  tongue  out  of  the  way  soine  considerable  timej  or  when] 
we  have  to  deal  with  restless  patients^  another  form  of  de-l 
pressor  is  iiscfuh     Connected  with  the  depressing  part  of  the 
instrumentj  we  have  an  ann  which  descends  at  right  angles, 
and  comes  In  contact,  with  the  chin,  which  forms  a  convenient 
point  irapptii;  and  the  danger  of  pa^^sing  the  instrument  too 
far  is  avoided.     A  movable  joint  connects  the  two  part«  so 
that  the  instrument  may  be  extended  or  bent,  or  folded  at 
pleasure. 


By  means  of  the  instruments  just  described,  and  a  good 
light,  a  fair  view  may  generally  be  obtained  of  the  pharynx, 
tonsils,  and  even  of  the  epiglottis. 

The  epiglottis  is  even  occasionally  brought  into  view" 
simply  by  the  efforts  of  the  patient,  without  any  aid  from  the 
physician.  But  it  frequently  happens  that  the  means  indi- 
cated above  do  not  succeed  in  enabling  the  explorer  to  see 
the  epiglottis  and  the  rima ;  it  ia  therefore  necessary  to  employ 
others. 

Specula  have  been,  of  recent  years,  rather  largely  employed 
to  bring  the  epiglottis  and  the  rima  glottidis  into  view,  A 
mirror  of  glass  or  metal  is  introduced  into  the  mouth  and 
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held  so  aa  to  reflect  aa  image  of  the  parts  upon  the  retina  of 
the  observer.  The  usual  mirror  ia  ahout  half  an  inch  square 
and  is  geutly  bent  upon  the  handle.  Liston  recommended 
such  an  instrument  years  ago.     To  employ  this  inatrumeuts  it 


*.  Glottii. 


B.  EpigluUli. 


a.  UriiU« 


is  warmed  before  introduction  into  the  mouth,  to  prevent  con- 
densation of  vapoun  It  is  employed  gently  and  brought  aj9 
little  in  contact  with  the  patient  aa  is  possible.  It  is  moved 
about  imtil  the  image  is  bronght  into  vision.  It  may  be  allowed 
to  touch  the  soft  palate  and  uvula,  but  it  is  desirable  to  avoid 
contact  with  the  tongue  and  pharynx.  If  it  touch  the  latter 
part,  involuntary  acta  of  deglutition  take  place.  To  the  xme 
of  the  speculum  has  been  latterly  added  the  advantages  of  illu- 
mination, A  metallic  reflector  has  been  added  to  it,  by  which 
the  interior  of  the  mouth  and  the  larynx  have  been  lighted 
up.  Mr,  Avery,  I  believe,  was  the  first  to  make  use  of  this 
instrument.  While  a  speciUum  consiating  of  a  metal  cylin- 
der with  a  mirror  at  its  further  extremity  is  held  in  the  mouth, 
the  light  of  a  candle  lamp  is  received  upon  a  concave  re- 
flector connected  with  thiB  lamp  and  made  to  enter  the  mouth, 
through  the  cylinder,  the  explorer  looking  through  the  spe- 
culum in  the  mouth  over  the  edge  of  the  reflector*  This  is  a 
very  useful  instrument,  the  glottis  and  the  larynx  are  well 
I  seen  with  itj  and  it  is  easily  managed.  Wljen  a  good  inspec- 
tion is  desired,  this  instrument  may  be  eniployeil.  It  is  to 
be  borne  in  mind  that,  simple  as  it  is,  and  capable  of  quick 
adjustment,  it  is  occasionally  foimd  to  be  ii^ksome  to  the 
patient,  and  it  sometimes  happens  that  contact  of  the  spe- 
culum with  the  soft  palate,  ^c,  of  the  patient  brings  on 
spasmodic  movementa  which  render  it  necessary  to  desist 
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from  ite  employment.  The  patient  is  to  be  seated  before  the 
examiner*  The  latter  holds  the  lamp  and  reflector  in  one  hand, 
while  he  holdB  the  speculum  in  the  mouth  of  the  patient  with 
the  other.  The  mirror  in  the  mouth  ia  to  be  held  above  the 
rinia  when  the  larynx  m  to  be  inspected.  The  subjoined 
figures  represent  a  ppeculiun  having  a  mirror  at  the  smaller 
extremity,  and  a  candle  lamp  furnished  with  a  reflector. 


Tbv  Speculum  ttfter  Atnry. 

Within  the  last  few  months  the  ingenious  contrivances  of 
Czermack  and  Dr.  Tiirck  of  Vienna  tor  inspecting  the  larynx 
have  been  brought  before  the  profession  in  England,  and 
have  excited  much  interest.  The  chief  improvement  over  the 
lamp  and  speculum  above  described,  and  which  has  been  in 
itae  in  England  for  some  years,  consists  in  an  arrangement  in 
respect  of  the  reflector,  by  means  of  which  the  examiner  looks 
ihrougk  instead  of  (mer  the  reflector.  The  reflector  which  is 
concavej  is  perforated  in  the  middle,  and  the  eye  of  the  phy- 
sician inspects  through  it  This  reflector  receives  its  light 
either  from  the  sun  or  from  a  lamp  or  gas-burner  with  whicis 
may  be  connected  a  bi-convex  lens.  The  reflector  is  held 
fore  the  eye  by  the  teeth  or  by  means  of  a  common  spectacle 
frame.  The  speculum  or  mirror  used  by  these  physicianayl 
is  fixed  to  a  flexible  metal  handle,  about  four  inches  long. 
It  ie  held  so  as  to  ilhumnate  the  parts,  and  to  reflect  an 
image  of  them  into  the  eye,  through  the  perforation  in  the 
concave  reflector.  The  interior  of  the  larynx,  and  (it  is  said) 
the  interior  of  the  trachea  down  to  its  bifurcation,  are  to  be 
thus  BuccessfuUy  explored. 
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By  changing  the  tlirection  of  the  gpeculuTti,  the  postarior 
narefi  and  pharynx  may  be  also  examint^-  This  apparatus  is 
called  the  laryngoscope.  It  is  a  valuable  addition  to  oiir 
means  of  physical  exploration,  and  lU  suceeasM  employment 
is  not  to  be  despaired  of,  because  a  first  or  a  second  trial 
may  happen  to  disappoint  the  expectations  of  the  physician. 
Practice  may  at  length  make  him  a  Czermack  or  a  Tiirck* 
The  subjoined  woodcuts  represent  the  speculum  and  the  per- 
forated concave  reflector.  The  mode  of  employing  them  m 
also  ejiiibited. 


The  Larj  nsoicope  in  me. 


Tb«  SpflCDlam. 


The  division  of  the  chest  into  regions  is  of  great  practical 
importance.  A  table  of  regions  ib  to  be  found  in  the  follow- 
ing page.  The  sternal  r^ons  are  strictly  confined  to  the 
sternum  and  ensiform  cartilage ;  and  the  lateral  regions  are 
bounded  by  lines  drawn  perpendiculaily  from  the  anterior 
and  posterior  borders  of  the  axilla, 
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PART    III. 


MEASURING  THE  CONHGURATION  OF  THE  CHEST  IK 
DISEASE. 

[Fr&m  I>r.  Btah'if  "Archive  of  Medkin$y*'  No.  U.  1S68.] 

The  menBuration  of  the  thorax  affords  much  aid  in  the 
l^dtagnosis  of  the  diseases  of  that  portion  of  the  hody,  and 
tnateriallj  assists  us  iu  deciding  whether  a  morbid  condition 
there  located  be  increasing  or  in  process  of  abatement.  The 
information  which  mensuration  procures  is  remarkable  for 
that  precision  and  certainty  which  mark  the  data  of  pLysical 
ecience.  In  this  respect  it  greatly  aurpasaes  in  ^alue  that 
large  portion  of  medical  evidence  called  eymptomSj  on  which 
m^icaJ  diagnosis  and  prognoais  are  greatly  founded,  far  these 
being  in  a  great  measure  simply  the  sensations  of  the  patient, 
may  vai*y  from  honr  to  hour,  although  the  important  funda- 
mental pathological  conditions  of  organs  may  remain  the 
same  j  and  bectmse  the  language,  which  is  their  exponent,  is 
less  fixed  and  precise  than  the  symbols  of  physical  science, 
and  is  often,  in  degree  at  least,  determined  by  the  tempera^ 
ment  or  even  the  varying  temper  of  the  patient.  This  con- 
trast, drawn  in  favour  of  mentsuration,  is  not  intended  to 
depreciato  the  importance  of  Bj^mptoinology,  without  which 
testimony,  most  valuable  in  itself,  would  be  lost,  imd  cues 
for  the  application  of  physic^  tests  themselves  could  not  he 
obtained* 

The  mensuration  of  the  chest,  by  which  is  meant  that 
measurement  which  is  effected  by  physical  appliances,  was, 
until  lately,  accomplished  almost  exclusively  by  the  applica- 
tion of  the  tape  measure.  To  det<jrmine  the  circumference 
of  the  chest  it  is  passed  round  the  part ;  but  as  it  is  the  com- 
parison of  one  side  with  another  that  is  chiefly  desiderated, 
the  tape  is  applied  in  almost  all  cases  to  compare  the  semi- 
cixciimference  of  the  one  side  with  the  semi-circumference  of 
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the  other,  and  this  is  done  by  placing  the  end  of  the  tape  oq 
a  Bpinous  proceaa  and  carrying  the  measure  round  to  a  point 
at  the  middle  of  the  sternum.  This  done  on  one  side  and 
then  on  another,  the  difference  in  the  two  measures  gives  the 
difference  of  the  two  sides*  By  nieftnB  of  this  mode  of  mea^ 
surementj  we  obtain  the  dimensions  of  the  entire  halves  of 
the  thorax,  but  it  faila  to  determine  any  particular  part 
where  the  increase  or  diminution  of  dimension  in  a  half  of 
the  chest,  may  be  present ;  thus,  the  serai-circumference  so 
taken  would  not  inform  us,  in  a  case  of  protuherance  of  the 
prfficordial  region  from  great  hypertrophy  of  the  heart>  that  the 
excess  in  the  measurement  was  due  to  fulness  of  the  prse cor- 
dial region,  it  would  simply  notify  an  excess  in  the  general 
dimension  of  the  side.  It  is  true  that,  for  the  measurement 
of  a  part  of  the  thorax,  the  tape  is  employed;  thus  the  dis- 
tance from  the  nearest  part  of  the  stern luu  to  the  nipple,  and 
the  distance  from  the  stemo-clavicular  articukition  to  the 
nipple,  are  ascertained  by  the  tape ;  but  we  fiud  that  a  ma- 
terial  increase  of  size  and  deviation  from  the  natural  con- 
figuration may  be  present,  which  can  with  difficulty  be  repre- 
sented by  this  measure.  Thus  a  prsecordial  fulness,  perfectly- 
obvious  to  the  eye,  frequently  fails  to  pronounce  itself  in  a 
decided  manner  by  the  tape  thus  topically  applied. 

The  distance  of  one  part  of  the  thorax  from  another,  Id- 
cluding  the  cavity  between  them,  has  been  ascertained  by 
means  of  calHpere,  and  this  instrument  has  afforded  some 
valuable  information,  not  obtainable  by  the  tape.  This  in- 
strument gives  that  information  respecting  the  ma^itude 
of  a  part  of  the  half  thorax  which  is  not  obtained  by  the 
tape ;  thus,  where  a  deficiency  is  found  on  the  right  side, 
from  consolidation  of  the  front  of  the  middle  lobe,  this  may 
give  rise  only  to  a  flattening  of  the  third  or  fourth  ribs  in 
front,  the  callipers  will  declare  this,  while  the  tape  will  not 
detect  it.  The  callipers  have  been  recently  improved  for  the 
purposes  of  thoracic  mensuration  by  Dr^  Edwards,  who  baa 
added  to  it  a  delicate  and  useful  graduated  scale. 

Perhaps  it  may  be  permitted  to  say  a  word  or  two  respect- 
ing some  other  mechanical  contrivances  employed  in  the 
diagnosis  of  thoracic  disease^  The  elevation  of  the  ribs  in 
inspiration  is  measured  by  the  stethometer  of  Dr.  Sibson ; 
during  the  elevation  of  the  chest  the  instrument  is  carried 
forward,  and  the  degree  of  its  movement  is  indicated  by  a 
scale  which  is  connected  with  the  part  resting  on  the  ch^tp. 
This  instrument  requires  to  he  fixed  at  one  end,  and  this  is 
generally  effected  by  supporting  the  arm  on  the  back  of  a 
chair*     Dr.  Qiiain  is  the  inventor  of  miother  instrument  for 
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measuring  the  elevation  or  expaQsion  of  the  chest..  It  is 
more  portable^  and  better  fitted  for  the  examination  of  differ- 
ent parts  of  the  chest,  and  is  more  delicate  than  Dr,  Sibson's. 
It  consists  of  a  thread,  which  is  placed  across  the  part  to  be 
measured,  one  end  of  which  is  fastened  on  the  chest  with  the 
finger,  while  the  other  is  connected  with  a  spriog  which  moves 
a  handle  on  a  dial  duly  graduated*  The  slightest  expansion 
of  that  part  of  the  chest  under  the  thread  moves  the  spring, 
and  this  movement  again  indicates  itself  upon  the  dial. 

The  sphygmoscope  which  the  author  invented  to  denote 
the  pulsations  of  the  heart,  is  capable,  when  slightly  modified, 
of  proving  a  good  measurer  of  the  movements  of  the  chest. 
When  so  used  it  is  placed  upon  a  fixed  stand,  and  is  then 
called  a  pneumatoscope.  It  consists  of  a  email  projecting 
bag  of  water  J  which  is  placed  upon  the  chest,  and  has  con- 
nected with  it  a  graduated  scale.  The  elevation  of  the  chest 
in  inspiration,  as  well  as  the  fall  in  expiration^  are  delicately 
measured  by  it;  by  no  other  means  can  the  absolute  and  the 
relative  duration  of  these  acts  be  so  delicately  measured. 

The  ingenious  and  interesting  instrument,  the  epirometer, 
invented  by  Dr.  Hutchinson,  m^isures  the  quantity  of  air 
expired  from  the  thorax ;  but  while  it  serves  to  indicate  the 
total  capacity  of  the  chest  for  air,  or  for  the  vital  capacity,  as 
it  is  incorrectly  called,  it  is  utterly  null,  as  an  index  of  the 
capacity  of  any  particular  part  of  the  breathing  apparatus. 

The  instruments  above  referred  to  measure  magnitudes, 
movements,  and  capacity,  but  deviationa  frora  the  natural 
configuration  of  the  thorax  present  themselves,  which  do  not 
come  under  the  description  of  magnitudes,  movements,  or 
capacity,  aud  which  cannot  be  measured  by  any  of  the  means 
above  enumerated.  The  deviations  not  so  included  are  of 
very  fi-equent  occurrence,  many  of  them  are  observed  at  any 
early  period  of  disease  of  the  contained  organs,  and  may  be 
made  subservient  as  elements  in  diagnosis,  whether  other 
evidence  be  more  or  less  complete. 

The  deviations  here  referred  to  relate  to  the  angles  and 
curves  formed  by  the  bones  composing  the  chest ;  by  the 
junction  of  one  bone  with  another  part,  and  of  bones  with 
cartilages.  Angles  may  replace  curves,  and  curves  may  so 
alter  as  to  belong  to  greater  or  smaller  circles  or  radii  than 
naturaL  Such  deviations  from  the  natural  configuration 
being  not  at  all  or  very  imperfectly  gauged  by  the  appliances 
already  described,  the  goniometer  or  stetho-gonio meter  has 
been  introduced  for  their  measurement  m  aa  instrument  of 
diagnosis,  &c,,  in  diseases  of  the  chest 

The  chief  deviations  for  the  measurement  of  which  the 
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fitetho-goniometer  is  adapted,  occur  at  the  upper  and  front 
part  of  the  thorax,  at  the  juuctioo  of  the  costal  cartilages 
with  the  fitemurn,  and  at  the  juaction  of  the  costal  cartilages 
with  the  ribs-     But  departuxea  from  the  healthy  configura- 
tion are  of  very  frequent  occurrence  at  almost  all  parts  of 
the  thorax,     lieviatlona  hold  in  reject  of  portions  of  the 
sternum  in  relation  to  each  other,  or  in  respect  of  the  entire 
bone  in  reference  to  the  epine,  the  ribs,  or  of  the  mesial  or 
transverse  lines.     The  natural  curve  of  the  entire  sternum 
may  be  an  unnatunil  deviation.     The  costal  cartilages  may 
incline  in  an  abnormal  manner  to  the  sternum,  the  natural 
curve  of  the  costal  cartilages  may  be  replaced  by  some  un- 
usual form,  either  angular  or  curved.     The  ribs  and  costal 
cartilages  may  incline  to  each  other  in  preternatural  planes, 
and  the  dorsal  spine  may  present  abnormal  ciu^res.     Devia- 
tions trom  the  natural  configuration  of  the  dorsal  spine  may 
be  regarded  and  measured  either  by  themselves  or  in  refer- 
ence to  the  plane  of  the  sternum,  the  mesial  plane  of  the 
body  or  the  horizontal  line.     All   such   deviations  may  be 
readily  measured  by  the  stetho-gnniometer.     When  devia- 
tions are  confined  to  one  side  of  the  body  only,  the  instm- 
ment  may  be  made  to  measure  the  difference  between  the 
two  sides,  the  healthy  and  unhealtliy,  by  applying  it  succes- 
sively to  the  corresponding  parts. 

A  few  words  on  the  natural  configuration  of  the  thorax. 
The  male  adult  is  spoken  of,  except  when  it  is  otherwise 
mentioned^ 

The  thoracic  bones  form  a  long  case  of  a  conical  configure 
tion,  flattened  in  front  and  behind^  having  its  longest  dia- 
meter from  above  downwards.  The  diameter  from  side  to  side 
exceeds  that  from  front  to  back,  being  about  double;  the 
greatest  lateral  diametar  is  foimd  on  a  level  with  the  eighth 
rib,  at  the  lateral  region ;  this  is  more  than  double  its  dia- 
meter at  the  level  of  the  first  rib. 

The  dorsal  spine  is  placed  in  the  mesial  line,  and  describes 
a  gentle  curve,  the  convexity  of  which  is  behind,  and  the  con- 
cavity in  front.  In  the  erect  position  a  plumb-line  would 
very  nea^rly  fall  upon  the  upper  and  the  lower  extremitiea  of 
the  curve^  The  two  arms  of  the  stetbo -goniometer  placed 
respectively  upon  two  equal  divisions  of  this  ciuve,  becoming 
tangents  to  the  curve,  show  an  angle  at  their  junction,  for 
the  most  part,  about  170"^  in  men,  and  about  160"^  in  females^ 
the  back  in  the  latter  being  more  curved  than  in  men  :  hence 
proceeds  so  much  of  the  beauty  of  the  feminine  form,  with 
its  rounded  outline,  so  conspicuous  in  **  the  bending  statue 
which  enchants  the  world," 
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The  st^mum  placed  in  the  mesial  line,  in  fronts  describes 
a  curve  from  above  downwards,  the  convexity  of  which  ia 
turned  outwards.  The  tangents  of  this  eunre  measured  by 
the  arms  of  the  stetho-goniometer  indicate  in  most  persons 
an  angle  of  175*.  The  sternum  separates  more  and  more 
from  the  spine  as  it  deficends,  and  ib  directed  forward.  The 
inclination  forward  is  described  by  saying  that  the  sternum 
forma  with  a  plumb  line  touching  its  lowe-st  point,  an  angle 
of  about  IB5'^.  Tlie  outer  surface  of  the  sternum  from  ita 
superior  part  to  the  attachment  of  the  fourth  rib,  is  wholly 
plane,  below  the  latter  part  it  shows  a  slight  concavity.  The 
outer  surface,  from  right  to  left,  is  strictly  in  health,  in  the 
transrerse  plane  of  the  body;  all  deviations  ai*e  unnatural. 

The  ribs  of  either  side  form  a  rude  semi-circle.  The  circle 
described  by  the  front  part  of  the  first  seven  ribsj  is  larger 
than  that  described  by  the  po^^iterior  part*  The  circle  de- 
scribed by  the  outer  portion  is  much  smaller  than  either  of 
the  others.  The  arms  of  the  stetho-goniometer  placed  npon 
the  front,  and  uBed  as  tangents,  so  to  speak,  indicate  an  angle 
of  about  160"*;  and  upon  the  lateral  regions  below  the  axilla 
an  angle  of  150".  The  first  rib  is  the  only  one  which  is  nearly 
horizontal.  All  the  ribs  are  inclined  downwards^  and  this 
inclination  increases  from  the  sixth  to  the  twelfth  rib. 

The  costal  cartilages,  are  very  important  in  tliis  investi- 
gation, occupying,  as  they  do,  a  large  portion  of  the  front 
of  the  thorax  open  to  physical  examination  of  the  nature 
here  treated*  They  occupy  the  space  between  the  ribs  and 
the  sternum,  and  increase  in  length  from  the  first  to  the 
seventlL  The  first  is  the  broadest^  and  descends  a  very  little 
in  its  course  from  the  rib  to  the  sternum.  This  cartilage^ 
in  its  descent,  forms,  with  the  transverse  plane  of  the  body, 
an  angle  of  1 77^*  or  1 78"".  The  second  cartilage  is  horizontal, 
tlie  third  ascends  a  little,  and  with  a  horia:ontal  or  transverse 
line  forms  an  angle  of  ISS^*,  The  fourth  and  fifth  costal 
cartilages  incline  very  considerably  upwards.  The  upper 
cartilages  present  a  slight  convexity  on  their  outer  surface, 
the  curves  of  which  are  of  much  the  same  degree.  Mea- 
suretl  by  the  stetho-goniometer,  the  curve  may  be  said  to  be 
about  165^*  The  length  of  the  first  cartilage  is  about  an 
inch,  and  each  cartilage,  as  we  descend,  gains  about  half  an 
inch.  The  upper  portion  of  the  front  of  the  chest,  including 
the  sternum  and  the  cartilages  on  both  sides  in  front,  describe 
a  curve  of  pretty  uniform  configuration,  which,  measured  by 
the  stetho-goniometer,  is  about  IGS'^. 

During  inspiration,  the  sternum  and  costal  cartilages  are 
elevated.     The  latter  parts  have  their  curves  increased,  the 
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lateral  parts  of  the  riba  are  elevated,  and  the  lower  eight  are 
forced  somewhat  cmtwarda.  The  diBtance  of  the  steminti  at 
its  upper  extremity  from  the  opposite  vertebrae  is  about 
2^  inches,  its  lower  extremity  from  the  opposite  vertebrae,  is 
6  iDchee^  The  distance  from  the  eighth  rib  of  one  side  to 
the  eighth  rib  of  the  other,  is  10  inches. 

In  females  the  ribs  describe  curves  of  smaller  radius  tfaaaJ 
in  men ;  and  the  younger  the  chest  is,  its  curves  are  of  com- 9 
paratively  smaller  radius. 

In  heaJth,  few  straight  lines  or  angles  are  to  be  obserred 
in  the  outline  of  the  thorax,  but  the  ease  is  different  in 
cUsease,  for  in  phthisis  and  other  maladies  straight  lines  and 
angles  are  frequently  found.    These,  of  course,  admit  of  ready 
measurement  by  means  of  the  stetho-gouiometen     But  the  J 
deviation  from  health  in  many  instances  consista  in  an  alter* 
ation  of  the  natural  curve  rather  than  in  the  replacement  of 
a  curve  by  a  straight  line  or  an  angular  development*  Though  < 
the  goniometer  cannot  pretend  to  measure  curves  with  thaj 
eame  accuracy  as  angles,  it  will  practically  prove  as  useful  in 


/  / 

Stetho-ginili9«ift?tqi-t  Tor  mrftiuililg  the  incllnatJDn  ot  different  parti  nf  tiw  willt  of  tht  iliarax 
In  eaiei  of  dlieatc. 

flff.  The  ann«.      b.  The  art  &f  a  iArtlt^  graduated  from   tSCP  ta  290°,   the  Intl^r  derive 
twin  IT  on  the  {^fi  hAtid^    r^  The  i^errvliriv  with  on  arrow  at  trro ;  tha  Indfex  of  dcBrnei.     Th« 
T em ^ef  I*  divided  into  ItS^  e^^uq.!  parti,  the  (*ho;e  b^Jifij;  cqnffaLent  to  L**  on  the  arc,  or  to  €CK,  , 
a.  Virrnicr  arm.     e.  irtint.      /,   tnchei  and    ifJthi  (if  Incbu^  ni«rk«l  bf  UneJ,   which  wb«|  J 
brought  Into  libe  bf  hTin§\os  Ihu  tvru  atm*  tusarlf  ta^etber,  woulil  detennlne  the  IK  defir«&  ' 
if  IniCead  of  on  iti;  it  hod  ati  naUfH  cSrtli;. 

the  one  case  as  in  the  other*  for  the  approximation  to  the 
tiiith  will  be  so  near  as  to  be  in  practice  equivalent  to  it* 
The  absence  of  great  mathematical  nicety  will  not  interfere 
with  the  useful  revelations  of  the  instrument.  To  measure 
curves  has  always  been  an  acknowledged  diificultyj  but  with 
the  arms  of  the  stetho-goniometer,  employed  to  measure  the 
angle  of  tangents  to  curves,  on  which  they  are  placed,  a 
highly  useful  approximative  measure  will  be  obtained. 

The  word  stetho-goniometer  is  composed  of  three  Greek  I 
words  signifying  chest,  anglej  and  measure*     It  is  of  much 
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til©  same  constnictioa  as  the  goniometer  employed  in  the 

examination  of  crystals.  The  statho-gomometer,  bm  already 
stated,  m  intended  to  measure  the  angles  at  which  the  planea 
of  different  parts  of  the  thorax  are  inclined  to  each  other, 
and  to  determine  tangential ly  the  comparative  configiiration 
of  curved  surfaces.  It  is  fonned  of  two  arms,  each  three 
inches  long^  jointed  together,  and  connected  with  them  are 
an  arc,  divided  iuUi  degrees,  and  a  vernier. 

The  edge  of  the  arms  are  t&  he  placed  upon  the  chest* 
When  both  arms  rest  upon  the  eaine  plane,  the  vernier  points 
to  180"^,  the  angle  represented,  if  I  may  so  speak,  by  a  flat 
surface  or  a  straight  Jiae,  the  condition  in  fact  of  the  instru- 
ment in  this  state. 

The  degrees  commence  when  the  lines  on  the  arras  may 
be  seen  in  line,  and  the  circle  is  completed  when  the  arms, 
having  revolved,  present  their  lines  again  in  line,  WTien 
the  arms  have  completed  less  than  half  a  revolution,  the  ver- 
nier points  to  angles  under  180° ;  when  they  have  completed 
more  than  half,  the  vernier  points  to  angles  greatex  than 
180^  The  angles  of  the  chest  to  be  measured  by  the  stetho- 
goniometer,  range  almost  exclusively  from  120*^  to  220°;  an 
arc,  therefore,  baa  been  adopted  which  includes  these  de- 
grees only.  It  comprises  the  plane  and  degrees  on  either 
side*  This  range  will  generally  be  found  suflRcient,  but  for 
a  more  extended  inquiry  a  longer  arc  or  the  entire  circle 
may  be  employed.  The  arrow  on  the  vernier  arm  marks  the 
degree. 

When  great  nicety  is  desired  and  minutes  are  required, 
which  will  seldom  be  the  case,  the  vernier  may  be  employed. 
This,  in  the  stetho-goniometer,  subdivides  the  degree  into 
twelve  equal  parts.  These  twelve  parts  correspond  exactly 
with  one  division  on  the  ara  Each  division  therefore  on 
the  vernier  is  smaller  than  the  division  on  the  arc  by  the 
12th  part  of  a  degree.  Thus,  each  division  on  the  vernier 
represents  5'  (minutes),  and  as  there  are  twelve,  the  vernier 
corresponds  with  60'  (minutes)  or  I*'  (degree)*  "WTien  a 
degree  without  any  minutes  is  indicated,  the  star  or  ^ero  of 
the  vernier  is  in  a  line  with  a  line  of  the  arc.  If  the  star 
point  to  a  degree  and  a  little  more,  and  we  desire  to  know 
how  much  this  is  in  minutes,  we  look  along  the  veraier  for 
that  line  which  coincides  or  is  in  a  line  with  a  line  on  the 
arc-  If  we  are  reeling  angles  up  the  scale,  ascending,  we 
count  from  the  right  band,  and  maltiplying  each  line  by  five, 
we  determine  the  number  of  minuter.  If  we  are  reading 
down  the  scale— say,  measuring  an  angle  of  leas  than  160'' — 
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we  look  for  the  line  on  the  vernier  corresponding  irith  a  line 
on  the  arc,  and,  counting  irom  the  left  hand^  we  multtply  l\r 
five,  and  determine  the  number  of  minutes.  The  verak^r  will 
seldom  be  required  in  stetho-goniometiy,  yet  an  acquaintmice 
with  it  is  not  undesirable. 

The  anus  of  the  stetho-goniometer  are  divided  into  iDchea 
When    tlie   inBtrnment   ia   emph>yed   to   measure  an  angle 
formed  by  the  vertical   line  and  another  line,   one  arra  ifti 
placed  in  the  perpendicular,  and  this  ia  done  entirely  by  the 
guidance  of  a  plumb-lin6j  or  of  some  line  or  body  correspond-l 
ing  with  it     When  the  horizontal  line  is  required  for  one' 
arm  of  the  instrument,  it  is   guided  by  a  body  occiipjing 
that  positiouj  and  placiug  the  two  in  a  horizontal  position. 
When  great  nicety  is  reiiuired,  a  level  may  be  employed  to 
give  the  horizontal  line.     The  measurement  of  angular  parta 
is  very  easy;  the  point  of  junction  of  the  two  nrnm  of  the  f 
instrument  is  placed  over  the  point  of  junction  of  the  two 
planes  to  be  meaamed,  and  the  two  aims  are  respectively 
applied  to  the  two  planes ;  the  degree  indicated  by  the  anas  i 
is  the  angle  of  the  inclination  of  the  two  planes.    To  measure 
the  depression  of  the  clavicle  or  of  the  ribs  from  the  horizon- 
tal Hne,  we  place  one  arm  in  the  plane  of  the  horizon,  and 
another  in  the  plane  of  the  clavicle  or  rib,  and  read  off  the 
degree  indicated  by  the  arrow.     If  we  desire  to  know  the 
extent  of  the  projection  of  the  sternura,  we  place  one  arm, 
say  the  lower,   in  the  vertical  line^  and  lay  the  other  upon 
the  Bternum  in  its  long  direction  or  axis. 

The  angular  measurements  are  thiLs  made  by  the  examina- 
tion of  two  real  planes  of  the  body,  or  by  the  examination  of 
one  plane  of  the  l>ody  with  fixed  standards,  the  vertical  and 
the  horizontal  or  transverse  linea.  In  some  cases,  the  mea- 
surement of  the  two  planea  of  the  body  w411  suffice  in  the 
examination  of  the  patient,  aa  when  a  costal  cartilage  sud- 
denly retires  from  the  sternum,  which  still  maintains  ita 
normal  plane,  but  where  the  flattening  or  recedbig  involves 
the  sternum,  which  is  frequently  the  case  in  phthisis  with 
large  old  cavities,  or  in  great  condensation  of  the  lung,  thia' 
measurement  is  not  sufficient,  and  it  Ib  necessary  to  take  the 
angle  formed  by  the  transverse  plane  of  the  sternum  with 
the  transverse  plane  of  the  body,  A  great  abnormal  devia- 
tion may  be  now  exhibited,  not  to  be  appreciated  by  the 
former  measurement  only.  The  point  of  junction  of  two 
parts  of  a  bone,  or  of  two  bones,  may  not  be  strictly  angular, 
being  somewhat  rounded  or  curved,  yet  when  the  curvature 
is  not  considerable,  and  the  two  parts  as  they  separate^  ob- 
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vioufllj  describe  an  angle,  the  junction  may  be  practically 
treat-ed  m  an  angrdar  one. 

Many  deviations  from  the  natural  form  of  the  chest  cannoe 
poambly  be  regarded  as  angular,  and  are  essentially  curves  or 
portions  of  circles;  it  is  desirable  to  measure  tLem  both  for 
reoording  and  for  comparison  with  sound  parts.  This  may  be 
done  with  the  etetho-goniomet^r  in  this  manner :  we  fix  upon 


the  apex  or  middle  of  the  curve,  and  upon  a  point  which  di- 
videa  the  portion  of  a  curve  which  ia  on  either  side  of  the 
apex,  into  two  equal  parts  i  we  then  bring  the  amis  of  the 
instrument  to  form  tangents  t<j  the  curves  at  these  points, 
the  joint  part  of  the  instrument  being  held  ahtyve  the  apes. 
The  degree  on  the  arc  pointed  at  by  the  vernier,  will  be  an 
accurate  indication  of  the  configuration  of  the  curve.  To 
compare  one  curve  with  another — ^say,  a  natural  with  a  pre- 
ternatural one — the  arcs  to  be  measured  ranst  be  of  the  same 
length.  The  larger  the  circle  of  which  the  curve  is  a  seg- 
ment, the  greater  is  the  angle  of  the  tangents.  It  will  be 
found  that  the stetho-goniometer  so  employed,  will  practically 
afford  not  only  a  good  measure  of  the  angle  of  the  tangents 
to  the  curve  at  their  biBection,  but  will  give  a  fair  rough  out- 
line of  the  curve  itself. 

Depressions,  whether  angular  or  curved,  may  be  measured 
with  the  stetho-goniometer.  When  angular,  the  instrument 
at  its  point  of  junction  is  applied  to  the  point  of  union  of  the 
two  lines  of  the  body,  and  the  arms  laid  upon  the  retiring 
planes  respectively-  In  the  case  of  a  curved  hollow,  less  ex- 
actitude ia  procurable,  but  a  fair  rough  measure  is  obtainable, 
which  is  valuable  for  comparison  and  record,  and  even  a 
tolerably  exact  outline  is  placed  at  our  command.  The  centre 
point  of  the  instniment  is  placed  near  the  lowest  part  of  the 
hollow,  and,  afl  it  were,  opposite  to  the  apex,  and  the  arms 
are  held,  on  either  side  parallel  with  two  tangential  lines* 
Hollows  of  smaller  radius  are  represented  on  the  stetho- 
goniometer  by  the  complement  of  the  angles  shown  on  tha 
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goniometer;  The  arme  in  the  first  case,  approach  each  other 
nxorej  or  more  nearly  complete  the  entire  revolution  of  the 
circles ;  and,  therefore.  Indicate  a  higher  degree.     Such  de- 

presaiona,  both  curved  and  angidar,  are  frequently  seen  in 
diseases  of  the  thoracic  organs,  and  I  may  here  state  that 
lately  I  found  the  sternum  to  be  the  depressed  angular  point 
of  meeting  of  the  clavicles,  in  a  case  of  phthisis  marked  by 
great  depression  of  the  middle  of  the  cheat,  and  of  projection 
of  the  shoulders*  In  this  case,  instead  of  having  a  curve  of 
170"^,  there  was  an  angle  of  195\ 

The  stetho-goniometer,  constructed  by  Mr.  Adie,  of  the 
Strand,  k  made  of  ivory,  weighs  less  than  half  an  ounce,  and 
is  therefore  very  portable^  Its  employment  occupies  very 
little  time,  and  is  in  no  way  disagreeable  to  the  patient.  It 
is  simply  requisite  to  uncover  the  cheat  but  this  is  essentially 
necesaary  in  any  examination  that  would  pretend  to  accxixaey 
or  completeoees. 

The  following  figures  will  illustrate  the  mode  of  application : 
Plate  XI,,  fig.  1  (see  Frontispiece ),  represents  the  chest 
of  a  girl  fourteen  years  oldj  afflicted  with  pulmonary  con- 
sumption. The  left  lung  is  the  seat  of  a  cavity,  and  of 
much  contraction  of  the  remaining  pulmonary  structure, 
probably  due  to  the  presence  of  much  fibrous  exudation 
in  the  structure  itselfj  and  upon  its  pleural  siui^ace.  The 
left  side  of  the  chest  has  undergone  great  retraction,  very 
obvious  to  the  eye.  The  sternum  has  deviated  from  the 
transverse  plane  of  the  body,  and  forms  with  it  an  angle 
of  170**.  The  transverse  plane  of  the  fltemum  forms  a 
straight  line  with  the  first  three  costal  cartilages.  The  left 
clavicle  has  declined  at  an  angle  of  175''  with  the  horizontal 
line,  while  the  other  clavicle  rises  and  forms  an  angle  of  IBS'* 
with  the  horizontal  line.  The  goniometer  m  placed  on  the 
left  side,  the  joint  resting  upon  the  right  border  of  the  ster- 
num ;  the  right  arm  is  placed  upon  the  sternum  imd  the  second 
costal  cartilage,  while  the  right  arm  is  maintained  in  the  trana- 
verse  line  of  the  body.  The  index  points  to  170^".  The  heart 
has  been  dragged  upwards,  and  the  auricle  is  felt  pulsating 
at  the  second  left  interspace  synchronously  with  the  apex 
in  the  fourth  interspace.  Great  as  is  the  retraction  in  this 
case,  marked  not  only  at  the  part  on  which  the  instrument  is 
applied,  but  by  remarkable  flattening  on  the  whole  left  front, 
delicately  indicated  by  the  goniometer,  the  total  loss  on  the 
whole  seminiiircumfereDce  of  the  thorax,  as  measured  by  the 
tape  measure,  is  only  half  an  inch*     Thia  figure  indicates  a 
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deviation  from  the  natural  relation  of  the  transverse  plane  of 
the  sternum  to  the  transven^e  line  of  the  hody.  This  patient 
IB  now  in  the  Hospital,  under  Dr.  CurBham, 

Fig*  2  (see  Frontispiece)  represents  a  lateral  curve  of  the 
Bpine  in  a  caiie  of  phthisiH,  under  the  siirne  circumfitances. 
The  anns  of  the  goniometer  are  made  to  occupy  the  place 
of  the  tangents  to  the  curve  of  the  Bpine.  The  angle  at 
which  these  tangents  bisect  each  other  is  one  of  16B\  The 
convexity  looks  to  the  di^ea^ed  side. 

Fig,  3  (see  Frontispiece)  repres^ents  the  chest  of  a  yOTtth 
Buffering  from  very  great  hypertrophy  of  the  heart,  with  defi- 
ciency of  semilunar  and  mitral  valves^  caufiing  loss  of  **3mime- 
try  in  front  of  the  thorax-  The  left  mammary  and  infraraam- 
mary  regions  are  very  full ;  the  curves  of  small  circles  are  re- 
placed by  curves  of  much  larger  circles,  by  which  a  flattened, 
though,  at  the  same  timej  a  greatly  fuller  aspect  is  conferred. 
The  stetho-gonio meter  is  placed  upon  the  left*  region  in  a 
vertical  direct! on j  and  it  will  be  observed  that  the  arms  of  the 
inetrument  tend  to  form  one  straight  line-  The  arms  of  the 
instrument  are  made  to  occupy  the  place  of  taagenta  to  the 
cmT^e,  and  the  angle  made  by  the  bisection  is  one  of  104". 
The  angle  of  tangents  to  the  curve  on  the  corresponding  part 
of  the  other  side  of  the  chest  is  one  of  150\  The  instrument 
is  represented  on  either  side  of  the  chest. 

It  is  believed  tliat  enough  has  now  been  said  to  indicate  the 
objects  of  the  stetho-gonio meter,  and  to  illustrate  its  applica-- 
tion  in  the  measurement  of  the  angles  and  curves  of  the 
chests  A  very  little  practice  with  the  instrument  will  make 
it  availalile  in  the  hands  of  the  student.  It  will  prohably  be 
found  to  afford,  as  already  said,  data  not  to  be  obtained  by 
other  means.  It  will  give  a  definite  symbol  of  phenomena, 
which  cannot  be  misunderstood,  which  a^imits  of  accurate 
record  for  purposes  of  futine  comparison  and  accurate  com- 
raimicution  to  others  present  or  at  a  distance.  The  author 
believes  it  will  assist  in  the  diagnosis  of  disease  in  its  early 
as  well  as  in  its  lat«r  stages.  By  leading  to  a  close  examina-- 
tion  of  the  chest,  facts  otherwise  likely  to  escape  notice  will 
be  discovered,  and  by  fostering  habits  of  diligent  and  precise 
observation,  cannot  fail  to  be  of  n^e  to  the  student  as  well  as 
ultimately  to  the  sick  who  are  b^  come  under  hk  care. 
While  it  is  capable  of  supplying  facts  not  obtainable  by  other 


*  Drawings  1  and  3  hare  unfortunately  been  ret^craed^  no  that  tte  left  wdfl 
in  the  drawing  in  tghUj  the  right  Bide  of  the  patieaU 
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mectianical  contrivances,  its  revelations  will  often  be  found 
to  derive  confirmation  and  important  qualification  from  them, 
so  that,  in  bringing  the  stetho-goniometer  before  the  profes- 
fiionj  it  ie  far  from  the  author's  intention  to  depreciate  other 
me^ans  of  determining  the  state  and  conformation  of  the 
thorax. 

In  the  next  part  of  thia  communication,  it  is  proposed  to 
give  the  history  of  some  of  the  more  importajit  deviations 
from  the  natural  configuration  of  the  thorax  measurable  by  the 
etetho -goniometer,  which  are  found  to  arise  from  maladies  of 
the  contained  viecera  and  investing  membrane,  and  wHIcb  the 
author  has  seen  in  a  very  large  proiiortion  of  the  patients* 
includiog  many  in  the  first  stage  of  pulmonary  consumption, 
who  have  come  under  his  care  at  the  Brompton  Hospital. 


ON  THE  CHANGE  OF  FORM  IN  THE  CHEST  IN  CASES 
OF  DISEASE. 


[Fhm  Dr.  i?e«^e'*  Archtim  of  Medidm^  Nq,  lit  1858.] 

In  the  last  number  of  the  "Archives  of  Medicine,'*  some 
observations  were  made  upon  the  means  usually  employed  in 
the  mensuration  of  the  thorax.  The  form  of  the  healthy 
chest  was  considered.  An  instrument,  the  stetho-goniometer, 
which  the  author  has  employed  in  measuring  the  curves  and 
angles  of  that  region  was  described,  and  the  advantages  it  pos- 
Beeses  and  the  mode  of  using  it  were  pointed  out.  It  now 
remains  to  describe  some  of  those  deviations  from  the  natui-al 
form  of  the  chest  which  the  stetho-goniometer  is  able  to  de 
tect  and  measure  as  well  for  future  comparison  as  for  present^ 
consideration* 

In  doing  this,  the  history  of  those  deviations  only  which 
proceed  from  disease  of  the  internal  soft  parts  will  be  given. 
But  it  is  right  to  observe  that  deviations  from  the  normal 
form  arising  from  disease  of  the  thoracic  bones  themselveij 
from  spinal  curvature,  or  from  occupation  or  posture^  are 
equally  well  measured  by  this  instrument. 

The  deviations  now  to  be  considered  will  be  found  to  relate 
to  pulmonary  consumption  in  an  especial  manner*  The  au- 
thor's observation  of  such  deviations  has  been  extensive  from 
his  comiection  with  the  Brompton  Hospital,  and  a  knowledge 
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of  them  will  naturally  be  interesting  and  valuable  from  the 
great  frequency  of  this  disease. 

The  departure  from  the  healthy  form  occurs  at  an  early 
period  of  the  progress  of  pulmonary  consumption,  and  will 
in  many  cases  where  there  is  a  deficiency  of  acoustic  signs, 
prove,  as  it  has  often  done  to  the  author ^  an  aid  of  some 
value  and  deserving  of  some  reliance ;  while  the  departure 
of  the  early  stage  becomes  as  the  disease  progresses  a  striking 
and  remarkable  deformity,  testify?  ing  to  the  wonderful  model- 
ling powers  of  morbid  soft  etructiire  even  upon  hard  osseoua 
and  cartilaginous  parts,  and,  as  will  be  seen  at  a  later  period 
of  this  communication,  not  only  assisting  in  diagnosis  but 
actually  subserving  the  process  of  reparation  and  of  cure, 

Bayle  long  ago  pointed  out  that  in  chronic  phthisis  the 
chest  became  retracted,  M.  Laennee  described  the  retraction 
of  the  ribs  when  the  walls  of  large  abscesses  and  tuberculous 
cavities  contracted.  The  fulness  and  roundness  in  empyema, 
with  the  alteration  of  the  transverse  plane  of  the  ribs,  th© 
contraction  of  the  chest  on  the  abs*:irption  of  the  effusion^  and 
the  flattening  of  the  upper  and  anterior  portion  of  the  thorax 
Bs  a  frequent  attendant  upon  advanced  pulmonary  consump- 
tion, as  well  as  various  alterations  from  internal  tumours  are 
well  known  to  the  profession.  But  the  author  believes  that 
alterations  occur  at  an  earlier  period  of  phthisis  thfui  has  been 
taught  by  any  writer,— ^that,  in  fact,  the  flat  chest  which  has 
been  held  to  predispose  to  phthisis  is  the  consequence  of  it* 
Certain  deviations,  he  believes,  have  not  been  described  at  all, 
and  their  mode  of  productionj  their  relation  to  certain  83?inp- 
toms,  and  their  salutary  influences  as  defences  of  life,  have 
received  little  attention.  On  these  grounds,  this  contribution 
may  be  justified. 

The  frequency  of  acquired  deformity  of  the  chest  from 
disease  of  the  contents  of  that  cavity,  is  very  great*  Of  one 
hundred  of  the  author's  out-patients  at  the  Brompton  Hospital, 
fifty-three  presented  certain  abnormal  deviations  from  the 
natural  form  of  the  chest*  Of  the  remaining  forty-seven, 
patients,  whose  chests  were  normal,  only  nineteen  suffered 
from  phthisis,  seventeen  of  whom  were  in  the  first  stage,  one 
in  the  second,  and  one  in  the  third.  The  afifections  of  those 
other  persons  who  had  the  chest  in  a  normal  condition  were 
chiefly  bronchial  and  cardiac. 


I.  The  deviation  which  is  most  common  is  a  general  flatten- 
ing of  the  entire  front  of  the  chesty  including  the  sternum  in 
the  middle  a^d  the  costal  cartilage  and  the  ribs  for  a  space  of 
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an  inch  or  two  on  either  eide.  The  two  sides  are  generally 
Bjiametrical,  or  nearly  ao.  The  sternum  has  lost  much  of  its 
gentle  convexity  on  the  exterior,  and  becomes  nearly  straight 
from  above  downwards,  assuming,  too,  almost  the  perpen- 
dicular direction.  This  bone  appears  to  have  permanently 
approached  somewhat  nearer  the  spinal  column  than  is  na- 
tural. The  costal  cartilages  have  lost  much  of  the  round- 
ness of  their  outlines.  The  second  and  third  cartilages  are 
often  found  perfectly  flat.  The  low*er  cartilages,  which  in  the 
healthy  form  frequently  rise  and  form  a  ridge  on  either  side 
of  the  sternum,  both  laterally  and  from  al«>ve  downwards  are 
found  divested  of  much  of  their  prominence.  The  cla^leleft 
may  retain  their  normal  position  or  decline.  The  dorsal 
spine  is  usually  fi>und  normal,  or  only  a  very  little  more 
rounde<i,  posteriorly  than  natural,  but  in  some  instances  the 
dorsal  spine  ha^  its  convexity  materially  increased,  and  it 
approaches  the  fonu  of  the  gibbous  back.  The  eactent  of  the 
rise  and  fall  of  the  front  p^irt  of  the  chest  in  respiration  m 
materially  reduced,  but  the  abdominal  movements  are  aug- 
mented. 

It  is  in  phthisis  that  this  deviation  is  most  frequently 
found.  It  is  comparatively  seldom  the  result  of  internal 
thoracic  disease  Tvithout  the  presence  of  signs  of  tubercles 
of  the  lungs.  The  fullowing  table  will  serve  to  show  at  a 
glance  the  oompamtive  fretjuency  of  this  deviation  in  74  ex- 
amples  of  disease,  which  I  have  taken  in  strict  succ^sion  fxooi 
my  Hospital  book. 


ThihUt. 

Bronchial 
AITectlmii. 

Dfl^bMI. 

HMft  Diwup. 

m            3 

2 

1 

2 

Of  03  other  (^ises  of  phthisis,  44  were  associated  with  ab- 
normal deviations,  and  of  these  21  had  double  flattening. 

The  flattened  chest,  or  what,  for  tlie  sake  of  distinction, 
may  be  called  the  double  flattened  chest,  is  found  very  earlj 
in  phthisis  and  comparatively  seldom  in  the  more  advanced 
stages,  at  leiist  as  the  leading  deviation.  In  the  second  and 
third  stages  it  is  replaced  by  other  deviations  of  a  more  Ick^I 
and  more  striking  character,  Tlie  following  table  shows  the 
proportion  of  66  case^  of  double  flattened  chest  to  each  stage 
of  phthisis. 
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In  the  49  examples  of  double  flattening  of  the  chest  m 
the  first  stage  of  phthisiSj  signs  of  tubercle  in  both  sides  wexe 
found  in  40,  while  m  only  9  were  the  signs  completely  re- 
stricted to  one  side.  It  is  true  that  in  most  of  the  40  ex- 
amples of  double  phthisis  the  signs  were  more  niarked  and 
the  disease  further  ad\^anced  on  one  eide  than  on  the  other. 
Of  12  casea  of  this  deviation  found  in  the  second,  or  soften- 
ing stage  of  phthisis,  in  6  the  diseaae  was  double,  and  in  the 
game  number  it  was  single.  In  5  examples  of  this  departure 
from  the  healthy  conformation  occurring  in  phthisis  at  its 

'  third  stage^  good-sized  cavities  were  found  on  one  side,  but 
there  was  in  all  the  ca^es,  implication,  though  not  always  to  a 
great  extent,  of  the  opposite  limg. 

The  female  sex  appears  to  present  in  a  special  manner  the 
double  flattened  chest.  Of  74  examples,  only  29  occurred 
amongst  males,  being  a  rate  of  39*1  per  cent,,  while  45  were 

'  foimd  in  females,  being  a  rate  of  60*8  per  cent^  This  excess 
in  females  does  not  extend  to  all  deviations :  in  152  examples 
of  all  kinds  of  deviations,  81  males  suffered  and  only  71 
femalesj  or  at  the  rate  of  46-7  per  cent,  of  females  to  53*2 
per  cent*  of  males*     And  the  proportions  are  reversed  in 

I  single  flattening,  or  flattening  on  one  side,  for  of  43  examples, 

^  S3  occurred  in  males  and  10  only  in  females,  or  at  the  rate 
of  76'7  per  cent,  in  males  and  23*2  per  cent,  in  females. 

PropoTtionite  rate  p«r  cmt  of  fleotcs  in  douW*  and  Bingle  flflttemng,  and  in  all 


Doubltr  FlattenLof, 

Slnite  Flatt«i»rif , 

AIL  DtvktIoDt. 

lbl«. 

Fcnial«. 

U*l». 

Fem«l«i> 

Mt1e>. 

FemftlM. 

SSI 

608 

707 

233 

53-2 

467 

At  all  ages  the  double  flattened  chest  ib  observed :  com- 
paratively few  examples  have  been  seen  in  childhood*  Of  the 
74  cases,  only  2  were  fonnd  in  persona  at  10  years  and 
under.  No  example  in  the  74  ca8es  was  found  at  50  years 
or  upwards.     A  large  proportion  of  the  ages  ranged  from  25 
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to  35  years.     The  average  of  the  whole  was  29  years  and 

2  months.  The  average  age  of  males  wafl  somewhat  higher 
than  that  of  females,  being  30  years  4  months,  while  that  of 
females  was  28  years  and  5  nionths.  The  averse  age  of  74 
persons  liaving  the  double  flattened  ch^t  is  rather  lower  than 
that  of  47  persons^  who  bad  normal  chests.  The  average  of 
the  former  was  29  years  2  months,  that  of  the  latter  32  years 

3  months.  The  average  age  of  the  74  persons  with  double 
flat  chests  is  much  t!ie  same  as  that  of  43  persons  with  single 
flat  chests,  to  be  afterwards  referred  to.  The  former  is  29 
years  2  months,  the  latter  29  years  U  months.  The  average 
age  of  niales  with  double  flat  chests  is  slightly  higher  than 
that  of  males  having  single  flat  ehestSj  the  former  being,  aa 
before  statedj  30  years  and  4  months,  that  of  the  latter  being 
29  years  and  9  months;  but  the  averse  of  females  with 
double  flat  chests  is  lower  than  that  of  females  with  single 
flat  chests^  the  former  being  28  years  and  5  months  and  the 
latter  30  years  and  6  months. 

The  amount  of  flattening  varies  in  different  oises  from  a 
moderate  yet  obvious  reduction  of  the  natural  convexity  of 
the  upper  portion  of  the  tliorax  both  in  a  transverse  and 
vertical  direction.  The  centre  of  the  stetho-goniometer 
being  placed  upon  the  sternum,  the  tw^o  arms  of  the  instru- 
ment placed  upon  the  two  sides  of  the  cbe«t  respectively, —  i~ 
upon  the  second  or  third  ribs,  or  between  them,  will  bel 
found  nearly  in  a  straight  line.  If  the  centre  of  the  instru- 
ment be  placed  upon  the  costal  cartilages,  the  angle  to  the 
tangents  of  the  curves  will  frequently  be  found  175**,  being, 
so  to  speak,  nearly  that  obtained  in  measuring  a  plane. 

The  stetho-goniometer  is  not  essential  in  dealing  with 
this  deviation,  for  the  eye  aJone  is  sufficient  to  detect  it, 
but  it  is  of  use  in  discovering  a  little  difference  between 
the  corresponding  parts  of  the  two  opposite  sides^  and  In 
aflbrding  an  accurate  measure  for  record,  and  for  future 
comparison,  such  as  no  mere  mental  recollection  can  bestow* 

The  deviation  which  is  under  consideration  is  not  to  be 
confounded  with  that  loss  of  rotundity  which  proceeds  from 
mere  loss  of  flesh.  In  this  case  the  bones,  if  accurately 
traced,  are  found  to  retain  their  natm-al  curves.  Attention 
too  is  to  be  given  to  the  fact  that  flattening  may  be  du© 
to  congenital  formation  or  to  posture,  as  in  occupation* 
The  evidence  of  the  patient  will  serve  to  prevent  error.  The 
unhealthy  flattening  is  frequently  so  marked  that  patieuta  ^ 
themselves  will  declare  that  their  ribs  and  breast-bone  hav^  j 
fallen  in. 
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Though  the  double  flattened  chest  is  very  geoerally  asso- 
ciated with  phthisis,  and  more  particularly  with  it  in  ita  first 
8tage,  it  is  occasionally  seen  in  mere  bronchial  affections,  as 
will  appear  by  refereoee  to  the  table  of  diseases  associated 
with  the  74  cases  treated  of. 

In  examples  of  double  Battened  chests,  pleural  adhesions 
are,  for  the  most  part,  found  only  at  the  apices,  and  in  some 
cases  only  on  one  aide  of  the  chest. 

The  mechanism  of  the  production  of  flattening  in  phthisis 
appears  to  be  this.  Masses  of  tubercular  deposit,  larger  or 
smaller,  and  more  or  \em  numerous,  having  been  depomted 
in  the  summit  of  one  or  both  lungs,  the  admission  of  air 
into  the  ?esiclea  thus  occupied  m  of  course  prevented,  and 
as  the  bulk  of  cells  occupied  with  tubercular  deposit  is  less 
than  the  bulk  of  cells  filled  or  distended  with  air,  the  chest 
in  the  vieiaity  of  the  tuberculated  lung,  if  the  diseased  por- 
tion be  at  all  considerable,  and  such  as  cannot  readily  be 
compensated  by  the  adjoining  healthy  structure,  fails  to  rise 
in  the  act  of  inspiration.  This  will  account  for  the  loss  of 
that  fulness  that  obtains  in  full  inspiration,  but  beyond  this 
there  is  a  flattening  or  actual  sinking,  apparently  beyoud 
the  flattening  of  healthy  expiration.  The  tuberculated  lung 
occupies  less  space  than  the  healtliy  lung  which  has  just 
taken  part  in  the  act  of  ordinary  expiration,  frequently  less 
than  the  lung  which  baa  taken  part  in  a  forced  expiration. 
The  lung  under  the  process  of  tuberculization  has  actually 
undergone  a  contraction,  and  ita  tendency  is  to  leave  the  walls 
of  the  thorax,  but  from  the  operation  of  the  pressure  of  the 
external  atmosphere  and  the  elasticity  of  the  cartilaginous 
and  more  yielding  osseous  parts  of  the  chest  no  separation 
takes  place,  and  these  parts  follow  the  retiring  lung,  and 
give  rise  to  the  flattening  which  we  observe.  The  flattening 
seems  likewise  to  be  due  in  some  measure  to  the  fact  that 
persons  afilicted  with  phthisie  at  its  commencement,  pur- 
posely avoid  making  deep  inspirations,  and  take  into  the 
lungs  the  necessary  quantity  of  air  in  restricted  and  more 
frequent  draught-s.  This  substitution  of  restricted  and  more 
frequent  for  longer  and  less  frequent  inspirations  will  na- 
turally be  attended  by  a  less  complete  distension  of  the  air 
cells,  and  they,  from  their  natural  elasticity,  will  somewhat 
contract  and  dmw  the  thoracic  walls  with  them.  In  this  way 
we  shall  be  enabled  to  account  for  the  disproportion  whi 
frequently  seems  to  exist  between  the  amount  of 
and  the  amount  of  flattening,  the  latter  beii 
quantity.     It  will  also  ser^^e  to  account  for 
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occurring  on  both  sides  of  the  chest  in  oearlj  equal  amounts 
when  there  is  reason  to  believe  that  the  disease  of  the  lung 
is  confined  to  one  side,  or  is  much  greater  on  one  side  than 
on  the  other*  The  patient  is  led  to  make  short  and  more 
frequent  inspirations,  warned  bj  the  fact  that  full  respira- 
tion is  attended  with  local  distress,  and  sometimes  with  pain. 

The  genera!  flattening  in  phthisiB  and  some  other  diseases 
w  promoted  by  habita  of  stooping  and  holding  the  head  and 
shoulder  forward,  as  assistance  in  respiration  seems  to  be 
obtained  in  this  way.  And  it  is  to  be  ohaerved  ttiat  flatten- 
ing of  the  chest  may  arise  t-o  some  extent  from  weakness  or 
listlessnessj  causing  the  stooping  posture  to  be  aBsumei 

The  flattening  of  the  healthy  side,  wMch  is  seen  to  attend 
the  flattening  of  the  imh^thy  side,  is  occasionally  overcome^ 
and  the  h^!thy  side  returns  to  its  normal  configuration,  or  it 
may  even  manifest  an  almormal  elevation  and  expansion. 
This  takes  place  when  the  lung^  free  from  tubercle,  taking 
npon  itself  the  duties  of  the  disable^l  organ,  becomes  h^^r- 
trophied,  and  carries  on  a  compensator)^  respiration  known 
as  puerile  breathing. 

The  flattening  of  the  chest,  and  consequently  the  dimi- 
nished power  of  distending  the  lung  with  air,  appears  not 
without  some  solid  advantages  to  the  patieut.  If  the  cells 
still  free  from  tubercle  and  yet  adjoining  solidified  structure 
were  to  be  fully  distended^  laceration  must  ensue,  and  toge- 
ther with  it,  hemorrhage,  more  or  less  copious  and  more  or 
less  fraught  with  immediate  danger  to  life.  As  the  case 
stands  the  danger  of  laceration  does  exist,  and  doubtless  this 
accident  frequently  takes  place  and  proves  the  cause  of 
hsemorrhage  in  many  cases,  but  the  danger  is  greatly  obviated 
by  the  reduced  capacity  of  inspiration  which  attends  the 
flattened  chest.  When  laceration  is  spoken  of,  that  amount 
which  would  admit  the  finger,  or  that  cau  be  readily  seen 
after  death,  is  not  meant  j  but  only  a  fine  division,  scarcely 
tm  be  seen,  yet  in  such  a  vascular  organ  amply  sufficient  to 
produce  serious  hsemorrhage.  The  flattening  of  the  chest 
and  the  consequent  reduced  power  of  inflating  the  lungs^ 
seem  to  be  opposed  to  hscmorrhage  only  so  long  as  no  adhe- 
sions exist  between  the  thorax  and  the  lungs.  WTien  exten- 
sive adhesions  have  taken  place  l)etween  the  lungs  not  yet 
totally  disorganized,  and  the  apex  and  upper  part  of  the 
thoracic  cone,  haemorrhage  would  appear  to  be  invited.  But 
of  this  the  author  has  not  yet  been  able  to  satisfy  himself  bv 
the  statistictil  test    Flattening  with  extensive  adhesions,  and 
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a  lung  stil!  vascular,  would  seem  rather  to  favoar  hapmorrhage 
by  exposing  to  laceration  when  the  diaphragm  forcibly  or 
suddenly  contraeta* 

II-  Flattening  of  one  side  of  the  cheet  is  a  very  important 
deviation  from  the  natural  conformation..  In  it^  slighter 
degree  it  h  easily  recognized ;  but  in  its  more  advanced,  it 
is  very  striking,  and  forms  a  very  remarkable  contrast  with 
the  opposite  aide.  In  its  ftdl  development,  it  is  sigoificant 
of  very  serious  dise^ise :  in  most  examples  it  is  the  attendant 
of  cavities  in  the  stmctnre  of  tlie  hxug  beneath^  of  cavities 
which  may  be  large  with  or  without  any  healthy  pulmonary 
structure  interpose d,  or  of  cavities  which  are  contracting  and 
re<luced  to  a  fraction  of  the  size  tliey  once  possessed.  In  not 
a  few  cases  the  greatly  flattened  side  is  the  monument  of 
cavities  long  obliterated  by  the  contraction  of  their  fibrous 
walls* 

In  the  single  flattened  chest  the  parts  most  implicated  are 
the  first,  second,  and  third  costal  cartilages,  and  the  anterior 
portion  of  the  corregponding  ribs.  The  natural  convexity  of 
the  part  as  measured  by  that  of  the  opposite  side  Js  reduced. 
The  angle  of  its  tangents  taken  with  the  stetho-goniometer  is 
greater  than  natural  by  S"*  or  10^  In  many  instances  the 
instrument  shows,  so  to  speak,  an  angle  of  180'',  i.  e,  of  a 
plane-  Beyond  this  the  depression  may  go,  and  an  actual 
hollow  be  observed.  The  convexity  of  the  exterior  of  the 
costal  cartilages  is  replaced  by  a  concavity.  The  centre  of 
the  instrument  held  near  the  lowest  part  of  the  hollow, 
and,  as  it  were,  opposite  the  apex  of  the  curve,  with  ita 
two  <i.rms  held  respectively  on  either  side,  and  piirallel 
with  two  tangential  lines,  the  stetho-goniometer  will  show 
an  angle  of  185*^  in  many  examples  of  healed  or  healing 
cavities.  Fig,  I,  plate  XL  (see  Frontispiece),  exliibita  this 
deviation. 

Associated  with  fiattenicig  on  one  side  there  is  frequently 
found  a  compensating  abnormal  fulness  and  convexity  on  the 
opposite  side.  This  proceeds  from  increased  expansion  of  the 
lung-  Puerile  breathing  is  common.  This  compensatory 
fulness  takes  place  only  when  the  corresponding  lung  is  but 
little  or  not  at  all  impliciited  in  the  tubercular  deposition. 
The  rise  of  the  costal  cartilages,  just  as  they  leave  the  ster- 
num, is  sometimes  very  striking.  On  this  side  there  ia  ample 
movement,  while  on  the  flat  side  there  ia  very  little  motion 
or  even  absolute  immobility. 
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\Miile  the  flattening  of  one  side  may  justly  be  regarded  as 

ths  deviation  of  the  case,  there  m  also  sometimes  found  a 
slight  degree  of  flattening  on  the  other  side,  aaaociated  with 
some  loss  of  expan^ve  motion  at  tlie  upper  part  of  the  die&t. 
In  thia  case^  while  by  far  the  greater  amount  of  disease  m^ 
present  on  the  flat  aide,  there  is  frequently  found  to  hm 
disease,  though  comparatively  little  advanced^  on  the  more 
slightly  flattened  side. 

In  examples  of  great  single  flattening  the  loss  of  motion, 
though  great,  may  be  overlooked^  for  while  the  expa^ndlng 
movement  of  the  rib&  is  reduced,  and  with  it  the  expanBion 
of  the  lung  beneath,  there  is  often  present  an  increased  move- 
ment of  the  clavicle  and  scapula,  from  vohmtaxy  exertiouB 
made  to  gain  some  little  advantage  in  respiratioHj  in  some 
caaes  now  become  painfully  difficult,  and  this  may  be  ob- 
served more  e«peci«dly  when  the  respiration  of  the  p>at]eni 
18  abnormally  abdominal.  The  clavicles  and  scapulae  are 
frequently  raised  and  fixed,  in  order  to  give  greater  effect  to 
the  inspiratory  muscles,  and  to  aid  in  the  elongation  of  the 
thorax. 

The  flattened  single  cheat,  when  limited  in  extent,  and 
when  marked  in  degree,  ia  almost  pathognomonic  of  phthisis, 
and  when  carried  to  a  great  degree,  of  phthisia  in  its  third 
stage*  Of  late,  in  examining  the  chests  of  out-patieuts  at 
the  Brompton  Hospital,  the  author  has  been  able  in  numerous 
examples  to  predicate  a  cavity  and  its  precise  locality  without 
putting  a  queBtion,  without  percussion  or  auscidtation,  simply 
by  ocular  inspection,  and  by  the  discovery  of  the  alteration 
under  consideration.  Of  coiuse  the  value  of  the  predictiou 
has  in  every  case  been  tested  by  the  usual  examination.  In 
examples  of  hepatization  a  great  depre^ion  is  found,  but 
associated  with  this  the  shoulder  is  much  depressed,  and  the 
base  of  the  cheat  is  contracted.  In  some  examples  of  flatten- 
ing, associated  %vith  hepatization,  or  that  consolidation  of 
lung  which  continues  after  empyema,  the  author  has  found 
signs  of  cavities,  though  doubtless  small,  surrounded  by  thick 
structiirea,  and  revealing  themselves  less  plainly  than  in  aim- 
pie  tubercular  disease. 

The  value  of  flattening  on  one  side  is  well  illustrated  by 
the  following  facts.  Patients  with  this  deviation  have  come 
to  the  hospital  Cavities  have  been  strongly  Huspecte<l,  but 
the  usual  auscultatory  signs  have  been  defective.  Months 
after,  signs  of  large  and  evidently  old  cavities  have  beea 
conclusively  obtained* 
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The  following  table  showg  the  proportions  of  43  examples 
of  single  flattening  to  phthisis  and  other  diseases :  — 


» 


PbthMt,  Ail  tUget- 

Flitblil],  douMmL 

KemUutioD. 

Brntiehlal 

40 

1 

I 

I 

Thia  deviation  occurs  in  all  stages  of  phthisis,  hut  more 
especially  in  the  third.  It  is  common  in  the  first,  but  in  a 
leas  adv^anced  degree.  But  it  is  io  the  third  stage  that  the 
marke^i  form  m  most  frequently  observed.  The  following 
table  shows  the  proportions  of  this  deviation  to  each  stage  of 
phthisis  out  of  40  examples  ;^ 


FtatHlilf,  Itt  stai*. 

FlitbUi^  Sad  tt-n- 

Phtlil.ti,3rditi**, 

13 

r 

20 

The  observation  of  fewer  examples  of  depression  in  the 
second  stage  than  in  the  first  seems  to  require  some  explana- 
tion, and  is  probably  to  be  found  in  the  fact  that  compara- 
tively few  persons  come  to  the  hospital  in  the  second  stage, 
the  greater  number  coming  in  the  -first  and  third,  a  fact  again 
explained  by  the  shortness  of  the  second  stage  compared  with 
the  others.  The  period  of  softening  which  comes  between 
the  two  other  stages  is  shorty  and  is  soon  replaced  by  unequi- 
vocal signs  of  cavities  of  some  considerable  size^  which  with 
the  author  has  Ijeen  held  to  constitute  the  third  stage.  It 
may  further  tend  to  explain  the  paucity  of  this  deviation  in 
the  second  stage,  if  it  be  stated  that  the  evidence  of  devia- 
tion was  taken  on  the  first  examination  and  then  only.  This 
may  also  be  held  to  argue  that  deviations  are  even  more 
common  than  appears  by  the  tables  in  this  paper,  for  doubt- 
less many  persons  in  the  first  stage  and  in  the  second  wouldj 
after  a  time,  and  after  the  evidence  had  been  taken,  become 
the  subject  of  various  alterations  of  the  chest. 

The  frequency  of  the  concurrence  of  cavity  with  the  pre- 
sence of  flattening  or  hoUowness  on  one  side,  is  further  well 
shown  by  the  following  table^  which  exhibits  the  form  of 
chest  in  39  examples  of  well  marked  cavities. 
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Tftblci  showmg  tllo  fbrm  of  ehpit  in  39  (*:*aTnple«  of  «iTltic>s  :— 


FuriM 

HroHhr. 

tide.                 SI4CL 

AoffuUrltf 

TvUL 

No.  of 

I 

20 

& 

U 

2 

1 

The  almost  constant  att<Bndaiice  of  flattening  at  least  on 
one  side  in  cavity  cases,  is  iurther  well  illustrated   by  tiie  fol- 
lowing facts  ascertained  a  few  days  back,  when  the  authur 
was  doing  duty  for  Dn  Cursbam  and  I>r*  Thonipson.     Of 
eight  women  in  one  ward  under  Dr*  Tboinpson,  seven  bad 
cavities.     Of  these  only  one  bml  a  prominent  and  symme- 
trical cbest,  and  her  cavity  bad  been  only  lately  made  out 
The  other  six  females  pre^sented  one  or  othex  deviation ;  four 
had  flattening  marked,  though  not  extreme;    t^-o  hail   the 
ribs  and  cartilages  angular  at  their  junction,  and  the  ribs  re- 
tiring rapidly  backwards  on  the  cavity  side.    Of  seven  men — 
patients  of  Dr.  Cursham  —  having  cavities  in  the  lung,  not 
one  waa  free  from  Bome  deviation.     There  was  flattening  in 
four,  and  flattening  with  angularity  in  three.     The  devia- 
tions in  the  make  were  certainly  more  marked  than  in  the 
females* 

Great  depression  on  one  side  is  frequently  to  be  found  in 
persons  who  have  very  extensive  cavities  imderneath,  and  yet 
have  no  inconsidemble  amount  of  health  and  strength.  In 
many  snch  persons  the  complexion  of  the  face  is  florid,  or  of 
a  bright  nut-brown  colour,  the  condition  in  respect  to  adipose 
deposit,  is  that  of  mnb&npoint.  The  pulse  is  ailm,  uad  the  im- 
pulse of  the  heart  is  increased  in  area,  and  is  felt,  and  even 
seen  as  high  as  the  first  interspace.  It  was  only  a  few  days 
ago  that  a  young  woman  came  to  the  hospital  blooming  like 
a  country  milkmaid,  saying  that  she  feared  her  ilisease  might 
return  if  not  attended  to  at  once.  The  left  subclavicular  and 
mammary  regions  were  found  hollowed,  and  beneath  waa 
discovered  an  enormous  cavity  in  the  lung.  This  patient 
had  been  an  inmate  of  the  hospital  on  three  different  occa- 
sions. In  a  few  days  she  was  so  well  that  she  desired  to  be 
discharged. 

Such  facts  as  these,  and  they  are  (K)nstantly  presented, 
requiring  no  colouring,  have  led  the  author  to  the  conclu- 
sion that  single  flattening  is  part  of  a  great  healing  and  de- 
fensive process.     The  Wfdls  of  the  cavity  come  together,  and 
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the  yielding  hard  parts  follow^  aod  the  mflating  chamber 
ia  reduced  in  magnitude.  Unless  the  hard  pai'te  sink  in,  it 
would  be  comparatively  difficult  for  cavities  to  heal.  If  the 
cheat  continued  t^^  expand,  the  cavity  would  continue  to  be 
sitemately  filled  and  emptied  with  every  iuspiration  and  ex- 
piration^ and  to  the  manil'est  injury  of  the  diseased  part  and 
of  the  patient 

When  marked  flattening  on  one  side  presents  itself,  witii 
material  tendency  to  loss  of  flesh,  however  saccessfuUy  com- 
bated for  a  time,  and  with  failing  health,  particularly  if  asso- 
4!iated  with  inclination  of  the  one  border  of  the  sternum 
backwards,  the  author  regards  the  pre^sence  of  a  cavity  as 
almost  certain,  even  in  the  total  absence  of  pectoriloquy  and 
gurgling.  On  subsequent  examinations  these  and  other  signs 
have  converted  a  presumption  into  a  certainty.  It  was  only 
yesterday  that  a  cavity  large,  old,  and  dry,  was  fully  made 
out  for  the  first  time  in  a  man  who,  on  his  first  examination 
a  month  ago,  presented  flattening  with  one  border  of  the 
Bternum  inclined  backwards,  but  without  one  of  the  positive 
signs  of  that  condition* 

Flattening  confined  to  one  side,  in  a  marked  degree  at 
least,  has  been  found  in  the  author's  experience  to  be  more 
frequent  in  males  than  in  females,  which  is  the  reverse  of 
what  holds  in  the  case  of  double  flattening.  Of  43  well- 
marked  examples  of  single  flattening,  33  occurred  in  males 
and  only  10  in  females.  The  author  cannot  say  that  males 
display  this  distinction  uniformly  in  excess^  The  excess  here 
may  be  due  to  accidental  causes,  and  would  perhaps  not  hold 
in  a  larger  number  of  observations*  The  excess  in  thii5  col- 
lection of  examples  may  be  explained  by  supposing  that 
men  do  not  come  to  the  hospital  until  their  disease  ts  fui*- 
ther  advanced  than  in  women  upon  their  first  application. 
It  may  likewise  be  explained  by  supposing  that  males,  hav- 
ing more  power  of  endurance,  live  longer  with  cavities,  and 
thus  have  more  time  afi'orded  for  retraction  of  the  chest. 
The  author  has  not  yet  been  able  to  analyse  the  facts  before 
him,  so  as  to  come  to  a  satisfactory  conclusion  on  these 
pointSi  The  greater  power  of  the  male  constitution,  favour- 
ing as  it  must  do  the  depoaition  of  false  membrane,  and 
of  a  more  vitalized  lymph,  probably  assists  in  making  the 
depression  more  complete  and  more  frequent  in  males ;  at  the 
same  time  it  cannot  be  forgotten  that  the  greater  pliability 
of  the  bones  and  cartilages  of  females  must  favour  depression 
of  the  chest  in  themp 

Single  flattening  occurs  at  all  ages.     It  does  not  appear  to 
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be  more  common  in  childhood  when  the  bones  and  cartUagea 
are  more  particularly  pliant  than  at  middle  ^e.  Of  the  43 
examples  of  this  deviation,  3  occurred  at  10  years  and  nnder. 
Instance  of  greater  age  were  found  m  this  category  than  in 
the  double  flattening.  One  male  wae  56  years  old,  and  other 
five  persona  had  attained  to  45  years  and  more^  The  average 
age  of  both  persona  waa  29  years,  1 1  months*  The  average  age 
of  malea  was  29  years,  9  montha  j  and  of  females^  30  years,  6 
m^onths. 

The  mechanism  of  single  flattening  or  hollowing  appears 
to  be  this.  It  is  the  mechanism  which  holds  in  double  flat- 
teningj  to  which  ia  superadded  the  mechanism  of  the  retrae* 
tion  of  the  thorax  in  permanent  hepatization  and  of  pleurisy, 
or  which  follows  empyema.  In  the  third  etage  of  phthisis 
much  of  the  structure  of  the  lung  and  much  of  the  tubercular 
deposit  is  expectorated,  and  a  vacant  apace  ia  left^  called  a 
cavity.  WTien  the  parts  which  form  the  walls  of  this  cavity 
are  of  tolerable  thickness,  and  consist  in  great  measure  of 
thickened  pleura  and  a  mass  of  condensed  lung  structure, 
mixed  up  with  much  fibrinous  deposit,  and  free  from  a  co- 
pioua  admixture  of  mere  friable  ever  detaching  tubercle,  the 
cavity  contracts,  and  the  walla  drag  the  whole  neighbouring 
parts  towards  them.  The  adjoining  pulmonary  structure  and 
pleiu^a  pucker,  the  intercostal  spaces  are  draw*n  in^  and  at 
length,  if  life  continue  long  enough,  the  costal  cartihigea  and 
ribs  are  bent  in  under  the  persistent  traction.  Tlie  longer 
life  continuess  the  greater  and  the  more  remarkable  the  flatten* 
ing,  or,  as  the  ca^  may  be,  the  depression  or  the  actual  hol- 
lowing becomes,  until  the  cavity  has  finally  ceased  to  existi 
and  the  blended  walls  no  longer  contract  The  traction 
power  of  the  walls  of  tubercular  cavities  and  of  absceases  in 
the  lungs  is  quite  auflficient  to  produce  this  deviation  from 
the  natural  form  of  the  chest  The  author  has  known  ieve- 
ral  examples  of  tubercular  cavities  nearly  obliterated,  and 
surrounded  by  a  considerable  mass  of  indurated  lung  struc- 
ture, and  surmounted  by  thickened  pleura  and  false  mem- 
brane  attached  to  the  anterior  and  superior  portion  of  the 
thorax,  to  suffice  not  only  to  depress  the  ribs  and  cartilages, 
but  to  dmg  over  to  the  right  side  of  the  sternum  tlie  heart, 
and  to  cause  the  hypertrophoid  lung  of  the  left  side  to  invade 
the  right  side  of  the  thorax.  Dr,  Walshe  has  pointed  out 
this  traction  power  exerted  upon  the  heart  The  author 
examined  the  body  of  a  young  man  a  year  ago,  who  died 
imder  these  circumstances :  a  small  cavity  in  the  right  lungi 
surrounded  by  very  hard  cartilaginoua-like  lung  tissue^  the 
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lieaxt  OQ  the  right  of  stemumj  and  the  hypertropbied  lung 
of  the  left  side  inflated  and  resisting,  invading-  the  right  aide 
of  the  chest*  More  recently  a  young  woman,  named  Thrush, 
under  the  care  of  Dr.  Curshanij  died  in  the  Brompton  Hos- 
pital- During  life  the  heart  had  been  felt  to  beat  much  at 
the  second  right  interspace,*  The  onJy  fit  rue  tare  at  the 
right  apex  was  a  mass  of  hard  contracted  puckered  material, 
composed  of  hmg  ti&sue,  fibrinous  deposit,  and  some  creta- 
ceous matter,  the  remainn  of  a  cavity*  The  right  bronchus 
was  very  greatly  dilated,  having  been  doubtless  occupied 
and  distended  with  air,  tending  together  with  the  dragged 
heart  and  the  depressed  ribR  to  occupy  the  space  left  vacant. 
A  amall  tubercal  cavity  was  found  on  the  left  side-  A  cavity 
had  doubtless  been  present  on  the  rights  but  had  become 
obliterated  in  the  manner  above  described. 

Pleural  adhesions  are  generally  present  in  cases  of  great 
flattening-  The  author  has  not  seen  any  cadaver  opened  with 
this  deviation  to  a  material  extent  from  the  naturiid  form, 
without  finding  such  adhesions ;  but  he  inclines  to  the  be- 
lief that  they  are  not  essential  :  the  tendency  to  contract  and 
to  occupy  a  smaller  space  on  the  part  of  such  lung  and  other 
etmcture  as  is  under  consideration j  must  necessarily  be  at- 
tended with  a  following  of  surrounding  parts  to  an  extent 
commensurate  with  their  ability  to  move  or  yield,  or,  it  may 
be  dilate  like  the  hypertrophied  lung,  or  a  dilated  bronchus. 

All  cavities  do  not  tend  to  become  less :  some  indeed  even 
tend  to  become  larger  from  the  constant  falling  in  of  tubercle 
as  the  dimensions  of  a  quarry  increase  by  the  constant  falling 
in  of  fresh  material.  When  the  tubercle  is  in  numerous 
masses  of  a  friable  nature  surrounded  by  soft  suppurating 
hiDg  tissue,  the  cavity  extends,  until  rib-ways  there  is  nothing 
left  but  a  thin  membranous  wall  of  pleura  and  not  very  firm 
coagulated  lymph,  Fn  8ucli  cases  very  little  or  no  flattening 
takes  place  from  contraction  of  the  walla  of  the  cavity^  and 
in  some  cases  the  author  believes  that  instead  of  depression 
of  the  ribs  progressing  as  in  the  cases  formerly  referred  to, 
the  flattening  which  had  taken  place,  during  the  period  of 
crude  tubercle  tends  to  be  reduced  and  the  ribs  are  again 
disposed  to  rise  mider  the  influence  of  an  increased  respira- 
tion, not  vesicular  it  is  true,  but  cavernous,  which  admits  a 
large  amount  of  air  with  reiidiness  under  them  Tidthin  the 
flaccid  cavity.     The  author  believes  he  has  seen  the  ribs  rise 

•  I  deem  it  dwe  to  Dr.  Cursliam  to  mf  that  h*  bus  kindlj  giTen  me  per- 
miBsion  to  m^ntina  this  ease,  Mid  that  he  boa  on  numerous  otktt  occ&ekmi 
pkced  his  valuable  mhU^xiala  ut  mj  disposal, 
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and  depression  be  reduced  under  the  formation  of  such  cavL* 
tie^.  The  lung  rendered  impermeable  to  air  by  the  presence 
of  tubercle,  has  become  very  readily  pervious,  nay,  inflatable, 
like  a  bladder,  by  the  mpid  removal  of  a  great  mass  of  friable 
tubercle,  no?r  leaving  thin  expansive  walls. 

That  such  a  tendency  to  expand  exist^i^  there  is  no  doubt, 
not  only  during  inspiration,  but  under  other  drcum^tance^. 
During  tlie  act  of  coughing,  how  often  h^  it  happened  to  the 
author  to  see  the  proces!^  of  expansion  made  visible  by  the 
forcible  filling  out  of  the  intercostal  spaces  in  hemia-Hke 
forms  in  cases  of  cavities  with  thin  uon-contracting  walls* 
The  presence  of  cavities  in  such  eases  being  sufficiently  proven 
by  the  bi-uit  de  pot  fcle^  whimpering  superficial  pectoriloquy, 
and  other  conclusive  signs* 

III.  Ad  angular  condition  of  the  articulations  of  the  upper 
costal  cartilages  with  the  sternum  is  not  unfrequently  observed 
as  the  product  of  disease.  Instead  of  the  articulations  form- 
ing part  of  a  gentle  curve,  in  which  the  sternum  and  earti- 
lageB  participate,  they  form  angular  points,  whence  the  car- 
tilages and  bones  depart  at  an  angle  varying  in  degree  in 
di^rent  cases.  The  angle  as  meaam-ed  by  the  atetho-gonio- 
meter  is  frequently  one  of  I6(f  or  155° ;  the  part  most  affect^ 
is  the  second  articulation  counting  from  above*  When  the 
angle  is  sharp  the  articulation  is  sometimes  found  swollen,  and 
resembles  in  some  cases  the  maf^toid  process  of  the  temporal 
boncp  lu  this  condition  the  part  is  generally  tender*  When 
this  deviation  is  considerable,  the  costal  cartilage  retires  fast 
backwards  and  may  have  lost  much  of  its  gentle  conveitity. 
The  sternum  maintains  for  the  most  pait  its  normal  transverse 
situation* 

This  deviation  occurs  on  one  side  only,  or  on  both  sides* 
Of  32  patients,  in  whom  this  angularity  was  the  prevailing 
deviation,  and  whose  cases  have  been  taken  for  analysis,  22 
occurred  on  one  side,  and  10  on  both  aides. 

The  sexes  suffer  in  nearly  the  same  proportion.  Of  the  32 
patients,  17  w^ere  males  and  15  were  females.  Females  seem 
to  present  angular  deviation  on  one  side  as  frequently  as  males* 
there  being  1 1  of  either  sex,  which  is  different  from  the  case  of 
single  flattening,  the  number  of  males  being  33,  and  of  females 
10,  out  of  43  well  marked  examples.  This  special  fact,  which 
perhaps  indicates  a  more  general  fact,  may  be  explicable  by  the 
greater  narrowness  of  the  female  thorax  and  the  consequent 
disposition  to  angidar  formations  upon  slight  bending. 

The  angidar  feature  may  not  be  restricted  to  the  articula- 
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tions  of  the  sternum  and  the  cartilages.  It  is  not  unfre- 
quently  seen  at  the  articulation  of  the  rib^  and  the  costal 
cartilages^.  The  parta  seem  at  these  pointa  suddenly  and  ah- 
ruptly  to  separate,  and  to  puimie  different  directions.  The 
angle  is  sharp,  and  may  vary  from  160°  to  150^,  These  ar- 
ticulations are  seldom  swollen  or  painful. 

The  natural  dimensions  of  the  cheBt  in  sucb  cases  have  for 
the  n^ost  pait  been  originally  great  from  above  downwards, 
rounded  in  the  circumference,  and  decidetily  narrow*  This 
hiva  been  observed  both  in  males  and  females. 

This  angular  deviation  has  been  noted  at  all  ages,  from  the 
child,  of  either  sex,  to  old  age,  but  it  has  shown  a  preference 
for  children  and  those  of  them  suffering  from  dyspnoea  and 
bronchial  affections  ag  well  as  consumption* 

Associated  with  this  angularity  on  both  sides  or  on  one, 
there  has  been  observed  in  many  examples  a  decided  sinking 
of  the  ribs  from  above  downwards.  This  has  been  most  strik- 
ing when  the  deviation  has  been  on  one  side  only.  It  was  then 
more  satisfactorily  proven  by  the  contrast  afforded  by  the  op- 
posite side.  In  such  cases  the  two  upper  ribs  have  sunk  and 
a  certain  approximation  to  each  other  has  been  seen  to  hold 
with  the  three  upper  ribs.  The  clavicle,  too,  has  sunkj  re- 
tired rapidly  back  as  it  progressed  outwards,  and  the  aiiicula- 
tion  of  the  clavicle  with  the  sternum  was,  as  it  were,  opened 
and  seemed  to  gape,  so  as  to  admit  of  the  insertion  between 
the  two  bonea  of  the  tip  of  the  finger. 

The  angular  deviations  if  recent,  are  generally  associated 
with  serious  disease.  In  children  the  producing  disease  may 
be  bronchitis,  pneumoniaj  hepatization,  or  affections  of  the 
heart,  attended  with  some  impediment  to  respiration,  particu- 
larly to  inspiration.  But  in  the  majority  of  the  examples 
which  I  have  analysed,  double  marked  phthisis  was  present. 

^-  Table  Bhowing  di^Gases  and  at^e&  of  plitlii^iis  io  IQ  exam  plea  of  undue 

^^^H  apgiiilarit  J  of  both  fiides, 

B^      phthj 
M         of  se 


tit  itHfP. 


Fhthtiii. 
Slid  Itnge. 


Phthitli. 
ard  lUge. 


Of  the  above  8  examples  of  double  angularity  associated  with 
phthiaisj  this  disease  was  confined  to  one  side  in  two  only. 

IV.  Undue  angularity  on  one  side,  if  marked,  is  significant 
of  serious  diseaae,  more  than  double  angularity  if  moderate, 
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Of  22  esatnplea  of  the  single  form  of  this  delation,  eleven, 
or  one  half,  were  asaociated  with  phthisis  in  its  third  or 
cavity  stage, 

Tiible  uliowiog  stages  i>f  phibids  and  other  d^ncases  m  22  cgcmn{>les  of  iiugukrit j 

OD  oDe  side. 


Ph? 

Fhthitti 

Fhthlaii 
3nd  fttftgc. 

nep»mmt\tm. 

*IIVHfi]ii«. 

I 

6 

t 

11 

1 

1 

The  mechaDism  of  angiiTarity  eeems  to  be  much  the  same 
as  in  flattening,  with  the  addition  of  yielding  or  bending  of 
the  articulations*  This  additional  feature  is  in  part  due  to  a 
greater  narrowness  in  the  chefit  that  has  been  found  to  exist, 
or  in  other  words  to  the  front  curve  of  the  che^t  belonging 
to  circlea  of  smaller  radiL  The  angularity  aeems  likewise 
to  be  assisted  by  dyapniea;  the  forced  inspirations  raise 
the  sternum,  while  there  m  reason  to  belieye  the  more  free 
and  loose  parts  of  the  ribs  tend  to  be  drawn  inwards  and 
downwards  by  exertions  of  the  diaphragm,  particularly  when 
the  articulations  are  not  very  firm.  In  some  cases  the  ster- 
num has  appeared  to  be  supported  by  the  action  of  the 
external  muscles  the  greater  and  smaller  pectorals,  while  the 
diaphragm,  and  perhaps  the  triangularis  sterni  have  de- 
pressed the  ribsj  &e. 

Y,  Certain  acquired  prominencea  are  occasionally  seen 
in  the  configuration  of  the  thorax.  These  proceed  from 
internal  tumours,  from  aneurismj  and  from  enlargement  of 
the  heart.  In  plate  XL,  fig.  3  (see  Frontispiece)  exhibits  a 
not  uncommon  form  of  projection  from  hypertrophy  of  the 
heart.  Such  a  deformity  m  readily  measured  with  the 
goniometer,  and  one  aide  is  accurately  contrasted  with  the 
otiier. 


YL  The  sternum  is  very  frequently  the  seat  of  deviation 
from  its  natural  position  and  form*  It  is  in  childhood 
chiefly  that  deviation  in  form  takes  place.  Instead  of  pre- 
senting a  gentle  convexity  outwards  and  from  above  do^Mi- 
wards,  this  bone  may  be  perfectly  plane  or  it  may  be  concave. 
It  is  frequently  raised  and  projecting  throughout  as  in  the 
pigeon-breast;  the  chief  characteristic  may  be  an  angular 
prominence  at  the  junction  of  the  upper  and  middle  portions 
of  the  bone,  the  upper  part  suddenly  departing  from  the  line 
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of  the  middle  part^  and  direeting  itself  towards  the  trachea. 
The  junction  of  the  middle  part  with  the  enaiform  cartilage, 
frequently  forms  an  angular  projection.  The  enBiform 
cartilage  may  be  almost  horizontal,  while  the  middle  portion 
of  the  bone  may  be  perpendicular,  or  inclining  back  as  it 
rises.  The  author  has  seen  this  articulation  form  an  elbow. 
These  deviations  have  usually  arisen  in  childhood  while  the 
articulations  have  been  feeble,  or  the  bones  particularly 
pliant.  Distortions  may  arise  at  other  parte  before  the 
bone  has  acquired  firmne^,  or  when  the  natural  firmness 
is  absent,  as  in  rachitis. 

The  weight  of  the  head  and  superior  extremities  seems  in 
cases  of  rachitis  greatly  to  t^nd  to  deformities  of  the 
sternum,  but  as  ha^  been  well  shown  by  Dr,  W.  T*  Gairdner 
in  the  "Edinburgh  Joiu^nal  of  Medical  Science""  for  1851, 
bronchitis  and  other  chest  diseases  attended  by  dyspnoea  are 
very  frequent  causes  of  the  deviations  from  the  natural  form 
and  position  of  the  sternum  as  well  as  of  the  ribs*  The 
author  has  seen  several  infants  in  whom  great  sinking  of 
the  ribs  and  elevation  of  the  sternum  have  been  in  actual 
progress.  The  thorax  along  the  course  of  the  insertion  of  the 
diaphragm  has  been  greatly  depressed  at  every  inspiration. 
In  one  remarkable  example  great  dyspnoea  was  present,  and 
after  death  the  heart  was  found  to  be  single  and  the  pulmo- 
nary arteries  taking  their  origin  from  the  aorta.  The  chest 
goniometer  is  specially  adapted  for  the  measurement  of  the^e 
deviations. 

Though  phthisiH  and  other  diseases  in  the  adult  compara- 
tively seldom  give  rise  to  alteration  in  the  foi-m  of  the 
sternum,  they  occasionally  succeed  in  so  doing.  In  some 
examples  of  phthisis,  the  author  has  seen  the  upper  portion 
of  the  sternum  manifestly  drawn  towards  the  trachea,  when 
the  action  of  the  diaphragm  has  been  forced,  in  consequence 
of  more  than  usual  dyspnoea*  The  same  thing  has  been 
observed  in  severe  chronic  broncbitisj  and  in  case«  of  long 
Ktanding  organic  diseases  of  the  heart.  Cancers  in  the 
mediastinum,  when  extensive,  will  raise  the  sternum  and  im- 
part an  undue  roundness  and  prominence  to  it.  Aneurism 
of  the  aorta  produces  a  similar  result. 

The  deviations  of  the  sternum  which  it  is  desirotis  more 
particularly  to  point  out  here,  are  those  which  relate  to  its 
position.  In  phthisis  the  author  has  remarked  that  the  ster- 
num very  frequently  loses  lis  normal  position  in  the  transverse 
plane  of  the  body.  In  almost  all  examples  of  old  cavities  in 
the  apices  of  the  lungs  attended  with  flattening,  the  sternum 
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is  found  to  have  its  transverse  plaiie  deviating  from  the 
transverse  plane  of  the  body.  The  edge  of  the  stemujn 
nearer  the  flattened  cartilages  and  the  cavity  is  directeil 
backwards  or  to  the  interior  of  the  cheat.  The  stemnni 
will  be  found  to  have  rotated  on  that  border  which  is 
nearer  the  sound  aide,  to  make  in  Bome  casexS  an  angular 
projection,  and  the  transverse  surface  of  the  sternumj  aad 
the  corresponding  costal  cartilages  form  one  straight  line. 
The  depressed  and  retracted  cartilages  have  succeeded  in 
dragging  the  sternum  with  them. 

This  inclination  of  one  liorder  of  the  sternum  to  the 
interior  of  the  chest  usually  holds  with  the  bone  throughout 
its  whole  length,  but  it  may  be  more  above  than  below,  in 
which  ciise  the  sternum  acquires  a  somewhat  twisted 
appearance. 

Ent  the  deviation  may  not  atop  here.  The  sternum  is 
not  unfrequently  at  its  upper  part  dragged  over  towards  the 
cavity  or  the  retracted  side,  and  it  thus  lo^es  iU  exact 
position  in  the  middle  of  the  body.  It  pursues  an  oblique 
course,  and  when  twisted  as  above  described  presents  a  very 
remarkable  appearance,  and  one  almost  always  conjoinecl 
with  phthisis  in  the  third  stage  or  w^ith  extreme  hepatization^ 
but  much  more  frequently  with  the  former. 

At  the  present  moment  there  is  a  fine  example  of  lateral 
deflection  of  the  sternum  under  consideration  in  the  Brompton 
Hospital  under  Dr.  Cursham,  The  patient  is  a  lad  named 
Brown,  of  about  17  years,  having  a  large  cavity  on  one  side. 
In  the  same  ward  Dr,  Cursham  has  another  patient^  with  this 
deviation  less  marked.  The  patient  is  a  man  of  about  55 
years,  and  he  too  has  a  cavity  in  the  lung*  Tlie  sternum  is 
occasionally  seen  inclined  towards  the  healthy  side  in  cavity 
cases,  dragged  over  by  excessive  expansion  of  the  ribs. 

Though  the  clavicles  and  scapulic  cannot  strictly  be  said  to 
form  part  of  the  thorax,  it  may  not  be  without  advantage  to 
devote  a  few  words  to  their  behaviour  in  disease  of  the  organs 
of  the  cavity  of  the  thorax.  The  rising  of  these  bonea  in 
cases  of  dyspncea,  emphysema,  and  empyema  is  very  com- 
monly known,  but  the  lowering  of  them,  thongh  common 
too,  is  perhaps  less  attended  to  when  proceeding  from  thoracic 
disease.  In  almost  all  examples  of  flattening,  angularity, 
and  retraction  of  the  chest,  these  bones  are  the  seiit  of  devi- 
ations, greater  or  less,  in  their  position.  In  single  flattening 
these  parts  simply  decline ;  the  clavicle  sinks  as  it  proce-eds 
outwards  from  the  middle  of  the  body.  In  cases  of  angula- 
rity where  the  ribs  bend  back  abruptly,  the  clavicle  freqnentl^^ 
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does  the  same,  as  ascertained  eitber  by  the  cheat-goniometer ; 
and  the  aterao- clavicular  aiticuIatioD  is,  as  it  were,  laid  open, 
and  the  finger  may  be  partially  introduced  between  the  ex- 
tremities of  the  two  bones*  The  sterno-elavicular  articulation 
of  one  side  may  be  found  much  pogterior  to  the  other  when 
the  sternum  at  one  bonier  has  inclined  inwards-  A  boy  is 
now  under  the  author's  care  at  the  Brompton  Hospital  with 
a  large  cavity  on  the  left  side,  whose  left  eterao-clavicular 
articulation  is  more  than  half  an  inch  behind  the  other.  In 
this  case  the  fact  attnvcts  the  more  ready  notice  from  the 
sterno-cleido-mastoideus  of  the  right  side  standing  out  in 
consequence  much  more  prominently  than  the  other.  The 
clavicle  in  this  case,  like  the  ribs,  retires  rapidly  backwards. 

VII.  Lowering  of  the  clavicle  and  scapula  from  descent  of 
the  Tipper  riba,  consequent  upon  contraction  of  the  lungs,  is 
occasionally  noteti  where  there  is  comparatively  little  flatten- 
ing in  front ;  and  where  there  is  no  curvature  of  the  spine  and 
no  reason  to  attribute  the  change  to  mere  posture,  it  may 
assist  in  diagnosis.  It  is  a  weight,  though  a  light  one,  to  he 
employed  in  estimating  the  probabilities  of  internal  disease. 

VIII,  Depression  of  the  first  and  second  intercostal  spaces 
on  one  side  is  occasionally  seen  without  the  presence  of  any 
other  deviation.  The  depression  is  seen  most  frequently 
near  the  sternum.  It  appears  to  be  a  preliminary  to  the 
more  general  flattening.  In  some  examples  of  flattening  and 
hollowing  of  the  costal  cartilages,  the  depression  of  the  inter- 
spaces is  very  marked,  and  outstrips  the  other  flattening.  A 
young  German  named  Kocli  in  the  Hospital,  under  Dr.  Thomp- 
Bon,  who  has  great  tiattcuiDg  from  a  cavity,  presents  the  in- 
terspaces remarkably  hollow.  They  appear  as  if  the  thumb 
bad  been  deeply  pressed  into  them. 

The  influence  of  disease  in  producing  deviations  from  the 
natural  form  of  the  chest  has  been  fully  shown  by  the  fore- 
going facts,  which  seem  to  be  suflficiently  numerous  for  the 
purpose.  They  might  have  been  greatly  extended,  though, 
it  is  believed,  with  no  corresponding  advantage. 

There  yet  remain  two  points  to  be  mentioned.  The  first 
is  that  phthisis  in  its  third  st4ige,  though  almost  always  asso- 
ciate<I  w^ith  deviation  from  the  natural  form  of  the  chest,  is 
occasionally  seen  without  any  obvious  deformity,  and  may  bo 
associated  with  actual  prominence  over  the  cavity.  A  very 
fine  large  ^'oman  in  good  condition  came  to  the  Hospital. 
The  left  sub-clavicular  region  was  full  and  prominent,  but  to 
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the  surprise  of  the  writer  all  the  usiml  eigas  of  &  large  cavity 

immediately  beneath  were  dlscaverecL  Dull  percussion^ 
cavernoua  hreatUing  and  pectoriloquy  were  pre^nU  The 
ejcplanation  of  this  anomaly  was  found  in  a  moderate  curva^ 
ture  of  the  spine,  which  threw  up  the  left  shoulder  and 
thrust  forward  the  left  side  of  the  thoracic  cone.  The  second 
point  13  thi.s,— that  deformities  of  the  chest,  such  as  have  ex- 
isted from  childhood,  do  not  appear  to  favour  the  advent  of 
phthisis.  Comparatively  few  of  the  many  examples  of  long 
standing,  or^  so  to  speak,  of  infantine  deformity  of  the  chest, 
which  have  presented  themselves  to  the  author  at  the  Hos- 
pital, have  been  associated  %vith  phthisis.  The  diseases  more 
especially  observed  have  been  chronic  bronchitis  recurring  at 
interval^  some  dyspnoea  usually  persistent,  and  disordered 
action  of  the  heart.  The  explanation  of  this  fact  Is  probably 
to  be  found  in  a  comparative  immunity  from  tubercular 
tendency,  which  has  been  proven  by  bronchitis  and  other 
disea.ses  having  ariseu  under  circumstances  which  are  perhaps 
calculated  to  induce  tubercles  in  others.  Dr.  T  W,  Gairdner 
years  ago  proved  that  bronchitis  and  other  diseases,  not  in- 
cluding phthisiwj  were  the  moRt  frequent  causes  of  the  chronic 
deformities  of  the  chest,  and  though  these  disorders  may  not 
exactly  prove  antagonistic  to  consumption,  their  presence  and 
its  absence  rather  argue  a  non-disposition  to  the  production 
of  tubercle,  which  probably  holds  in  after  life,  and  evinces 
iti>elf  in  the  fact  now  stated,  viz.,  that  comparatively  few  of 
the  deformed  chests  presented  at  the  Consumption  Hospital 
are  found  to  be  associated  with  consumption, — at  least,  so  far 
as  the  author's  observations  extend. 
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TIIE  DIFFERENTLIL  STETHOPHONE,  AND  SOME  NEW 
PHENOMENA  OBSERVED  BY  IT. 


[frtwj  the  Procf^dinffi  of  the  Eoyal  Sociei^^  No.  31,  Vol.  L\%  1858,  communi- 
cated %  Prof,  l^Hd^  F.B.S.,  and  read  April  22^  1858.] 

Engaged  for  some  years  in  investigations  into  the  pheno- 
mena of  audition,  I  have  become  cognizant  of  some  facta 
which  I  believe  have  hitherto  remained  unnoticed,  and  which 
are  certainly  not  generally  known  to  phyBicists  and  phy- 
sio I  ogiats., 

The  first  of  which  I  shall  treat  is  the  restriction  of  hearing 
external  sounds  of  the  same  character  to  one  ear,  when  the 
intensity  ia  moderately ,  yet  decidedly,  greater  in  one  ear  than 
in  the  other,  the  hearing  being  limited  to  that  ear  into 
which  the  sound  is  poured  in  greater  intensity.  The  sound 
is  heard  alternately  in  one  ear  and  in  the  other,  as  it  is  con- 
veyed in  increasing  degrees  of  intensity,  and  hearing  is 
suspended  alternately  in  one  e^r  and  in  the  other,  as  the 
sound  is  conveyed  in  lessening  degrees  of  intensity, 

Sound,  as  is  well  known,  if  applied  to  both  eara  in  equal 
intensity,  ia  heard  in  both  ears;  but  it  will  be  found,  if  the 
intensity  in  respect  to  one  ear  be  moderately  yet  decidedly 
increased,  by  bringing  the  sounding  body  nearer  that  ear 
than  the  other,  or  other winie,  as  by  the  employment,  in 
respect  to  one  ear,  of  a  damper  or  obstructor  of  sound,  or  in 
respect  of  the  other  ear,  by  the  employment  of  some  inten^ 
sifier,  or  good  collector  or  conductor  of  sound,  the  sound  is 
heard  in  that  ear  only  which  is  favoured  and  has  the  advan- 
tage of  greater  intensity- 
There  is  little  doubt  that  this  law  holds  ynth  regard  to 
sounds  passing  through  the  air,  and  carried  to  the  ear  in  the 
ordinary  mimner,  without  the  aid  of  any  mechanical  con- 
trivance, a8  for  instance  those  of  a  watch  placed  in  front  of 
the  face ;  but  as  the  restriction  of  hearing  to  one  ear,  and 
its  suppression  in  the  other,  atlmit  of  }ytmg  rendered  more 
obvious  by  an  apparatus  that  shall  collect  sound,  prevent  its 
diffusion  through  the  air,  and  carry  it  direct  to  the  ear,  I 
propose  to  give  the  results  of  experiments  made  with  an  in- 
strument which  I  have  invented  for  hearing  with  both  ears  re- 
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BpectiTely,atid  which,  as  it  is  specially  adapts  for  the  atiscuU^ 

tioD  of  differences  in  the  sounds  of  difftrent  pjirts  of  the  chesfcyl 
I  have  named  the  Differential  Stethoscope,  or  Stethophone- 

The  results  thus  pri>cured  will  be  more  satisfactory  than 
thoae  obtained  by  ordinary  audition;  a  sound  will  be  in- 
cre^aed  as  a  visual  object  is  magniBed  by  the  microscope, 
and  aa  both  ears  are  similarly  dealt  with,  a  perfect  parity  of 
conditions  will  hold  in  respect  of  both  ears. 

The  differential  stethopbooe  (a©fl 
figure)  is  simply  an  iJistrimient  con- 
siting  of  two  bearing-tubes,  or  trum- 
pet.^, or  stethoscopes,  provided  with| 
collecting-cups  and  ear-knobe,  one 
for  each  ear  respectively-  The  two 
tubes  are,  for  convenience,  mecha- 
nically combinedj  but  may  be  said 
to  l>e  acoustically  separate,  aa  care 
is  taken  that  the  soimd,  onoe  ad- 
mitted into  one  tube,  iB  not  com- 
municated to  the  other.  The  tuliea 
are  composed  of  two  part«  nearly 
equal  in  length,  one  ncnr  the  ear- 
knob,  made  of  metal  (c);  while  tho 
other  part,  near  the  collecting-cup, 
is  made  of  metal  wire  (b),  to  im- 
part flexibility.  The  ear-end  is 
curved,  so  as  to  approach  the  ear, 
and  is  supplied  with  an  ivory  knoh 
(d)  for  inserHon  into  the  meatittf 
extemus.  The  other  end  of  the 
tube,  being  intendefl  to  collect 
sound,  is  supplied  with  a  hollow  cup, 
or  receiver  (a)  made  of  wood,  or 
some  such  materiab  Tbe  tnecba- 
nical  construction  of  this  instniment 
is  borrowed  from  the  stetbr^scope 
contrived  by  Dr.  Caman  tjf  NewYnrk, 
and  intended  by  its  inventor  for  the  purpose  of  hearing  with 
both  ears  soimda  emanating  from  one  point,  and  collected  into 
one  cup.  The  two  tubes  are  lirought  near  together,  a  few  inches 
in  front  of  the  face,  by  means  of  a  connecting-bar  (e),  but 
calculated  to  prevent  the  transmission  of  sound  from  one 
tiibe  to  the  other.  This  bar  ia  supplied  with  a  joint,  which 
permits  the  tubes  to  be  freely  moved,  as  is  necessary  in 
applying  the  knobe  to  tbe  eara.     The  two  knobs  are  kept 
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steadily  in  the  ears  by  meana  of  an  elastic  band  (f)  con- 
necting the  two  tubes  near  the  bar  already  deacribeiL 

The  matmment  being  fitted  into  the  ears,  with  the  kiiobn 
directed  upwards,  and  the  cup^  being  applied  equally  near 
tOj  or  upon  a  sounding  body,  say  the  inflating  lung,  or  a 
watch,  and  the  couditiona  for  collecting  sound  being  the 
eame,  the  sound  is  heard  with  both  ears,  m  m  ordinary 
hearing.  But  if  one  cup  be  removed  a  little,  eay  a  half  or  a 
quarter  of  an  inch  from  the  n*atck  (for  we  shall  now  adopt 
it),  and  the  other  cup  be  left  upon  the  watch,  the  sound  is 
heard  with  that  ear  only  which  is  connected  with  the  cup 
placed  upon  the  wateh^  and  the  sensation  in  the  bearing  ear 
is  so  marked,  as  to  leave  the  mind  in  no  doubt  whatever  that 
it  is  through  that  ear  we  become  conscious  of  the  sound.  If 
the  cup  placed  upon  or  nearer  the  watch,  he  removed  a  little 
further  than  the  other  cup,  so  as  to  be  less  favourably  situ- 
ated far  collecting  sound,  say  one  inch  from  the  watch,  the 
ear  connected  with  it  becomes  tot^illy  imconscious  of  sound, 
and  the  sensation  of  hearing  is  raost  unequivocally  felt  in  the 
ear,  and  in  that  ear  only,  wliicb  but  a  moment  liefore  was 
utterly  deaf  to  it.  If  one  cup  be  placed  upon  the  middle  of 
the  watch,  and  the  other  on  the  edge,  the  watch  sound  in 
heard  in  that  ear  only  which  is  connected  with  the  cup 
placed  upon  the  middle. 

These  experiments  may  be  thus  varied,  and  the  result  will 
in  reality  be  the  same,  though  apparently  more  remarkal>le. 
The  watch,  being  held  in  the  air,  at  the  distance  of  aliout  an 
inch  from  one  ear,  is  heard  distinctly  beating  into  that  ear 
only;  but  if  the  watch  be  now  connected  with  the  collecting- 
ciip  of  the  tube  of  the  dtethophone,  inserted  into  the  other 
ear,  the  sound,  being  greatly  raagnifierl,  is  heard  in  this  ear, 
and  in  it  only,  the  ear  in  which  the  sotmd  had  been  primarily 
heard  being  now  altogether  insensible  to  it,  or  unaffected  by 
it  as  far  as  our  consciousness  is  concerned.  The  sensation  of 
sound  is  transferred  from  one  ear  to  the  other,  although  the 
watch  ia  allowed  to  reinain  in  close  proximity  to  the  ear  that 
is  now  deaf  to  ita  sound. 

A  watch  placed  upon  or  inside  the  cheek,  is  heard  to  beat 
in  that  ear  which  is  nearer;  but  if  the  opposite  ear  be  con- 
nected with  it  by  means  of  one  of  the  arms  of  the  stetho- 
phonc,  or  by  a  cuminon  flexilile  stethoscope,  the  watch  sjiund 
h  no  longer  begird  in  the  ear  nearer  the  watch,  but  In  the  ear 
further  from  it,  which  h  now  acoustically  brought  into  nearer 
connexion  with  it,  by  means  of  the  hollow  tube. 

Soimds,  produced  in  whatever    material,  are  alike  sul)- 
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ject  to  thiB  law,  eo  far  a^  my  experiments  have  jet  been 
made. 

The  medium  in  which  Bounds  are  produced  does  not  alter 
this  law,  A  watch  ticking,  or  a  bell  riugingj  either  in  the  air 
or  under  water,  affords  the  eame  resiilt«i 

Sounding  bodies  give  the  same  results  when  covered  with 
Boft  or  hard  materials,  A  wateh  placed  in  one  comer  of  a 
box,  a  few  inches  square,  and  an  inch  deep,  is  heard  to  beat 
in  that  arm  of  the  etethophone  only  which  is  near  It.  By 
this  means,  and  by  successive  movements  of  the  instniment, 
and  by  attending  to  degrees  of  intensity,  the  exact  position 
of  the  watch  may  be  with  certainty  indicated.  Or  this  may 
be  effected  by  successively  excluding  those  parts  which  fail  to 
cause  hearing  in  one  of  the  ears. 

The  interposition  of  a  body  calculated  to  obstruct  the 
sound  at  its  entrance  into  one  of  the  cups  of  the  et^tbophone, 
causes  the  sound  to  be  heard  in  that  ear  only  which  is  con- 
nected with  the  cup  which  remains  free  from  obstmctioii- 
This  admits  of  ready  proof,  by  applying  the  two  cups  a^ 
much  as  possible  equally  on  the  middle  of  a  watch  about  an 
inch  above  it,  and  by  placing  two  fingers  held  together 
between  one  cup  and  the  watch*  When  this  is  done,  the 
watch  is  heard  to  tick  into  the  ear  that  remains  free  from 
obstruction* 

The  removal  of  an  obstructing  body  from  one  cup,  while 
it  is  allowed  to  remain  in  operation  with  the  other,  causes 
sound  which  had  been  equally  beard  with  both  ears,  to  be 
heard  in  that  one  only  which  is  connected  with  the  cup  freed 
from  the  obstructing  body.  Thus^  if  the  fingers  be  interposed 
between  the  watch  and  the  cnps  held  equally  over  it,  and  the 
fingers  be  separated  under  one  of  the  cups^,  so  as  to  permit  of 
atmospherio  commimication,  the  sound  is  heard  in  that  ear 
only  which  is  coonected  with  this  cup,  and  not  at  all  in  the 
other. 

The  effect  of  intensification  of  a  sound  in  one  ear  depriving 
the  other  ear  of  all  sensation  of  that  sound,  is  interestingly 
shown  by  placing  the  tubes  of  the  instrument  across  a  block 
of  wood  with  the  cups  h^inging  in  the  air.  'V^'"hile  Iroth  cups 
are  left,  open,  and  a  tuning-fork  in  vibration  is  placed  between 
the  two  tubes,  the  sound  is  heard  with  both  ears ;  but  if  one 
cup  be  closed  with  the  hand,  or  with  leather,  and  the  other 
be  left  open,  the  sensation  of  sound  is  restricted  to  that  ear 
connected  with  the  closed  cup.  The  sound  in  the  tube  con- 
nected mth  the  closed  cup  is  rendered  more  intense  by  the 
clo^^ure,  the  escape  of  sound  is  obstruct edj  and  reverberation 
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takes  place.  By  virtue  of  the  intensification,  senaation  is 
monopolized  by  one  ear^  and  is  lost  in  the  other.  The  result 
and  the  mechanical  conciitiona  are  much  the  same  as  in  the 
experiments  of  Mr.  ^^Tieatstone  with  a  tuning-fork  held  upou 
the  head,  presently  to  be  referred  to. 

It  is  worthy  of  ohservatioUj  that  in  order  that  a  sound 
previously  heard  with  or  in  both  ears,  as  in  the  above  ex- 
periments, may  he  appreciated  or  felt  in  one  ear  only,  it  is 
not  necessary  that  the  stethophone,  or  other  conducting  in- 
strument, be  placed  in  the  cavity  of  the  meatus  extemus.  It 
is  sufficient  for  thia  result  that  the  instniment  be  placed  near 
the  meatus,  so  as  to  give  it  an  advantage  of  intensity  over 
the  opposite  cavity.  Wlien  the  instrument  is  to  be  held  only 
near  the  meatus,  care  should  be  taken  not  to  touch  the 
external  ear,  bo  that  there  may  be  no  conduction  liy  that 
part  from  contact,  which  would  vitiate  the  experiment.  The 
result  U  perfectly  satisfactory  and  conclusive^  although  the 
remarkable  sensation  o£  pmiring  in  of  sound  int^^  the  ear  is 
less  marked, — a  fact  sufficiently  intelligible  from  the  diffusion 
of  soimd  which  must  take  place  outside  the  ear,  when  the 
extremity  of  the  tube  is  held  there,  and  is  not  inserted  into 
the  meatvL3.  It  is  therefore  obvious  that  the  restriction  of 
hearing  to  one  ear,  imder  the  conditions  specified,  is  not  due 
to  closure  of  the  meatus  extemus,  the  cause  of  the  augmen- 
tation of  sound  in  some  experiments  of  Mr.  ^Tieatstone, 
to  be  shortly  referred  to. 

The  remarkable  phenomenon  of  the  restriction  of  hearing 
to  one  ear,  above  described,  seems  not  to  be  without  im- 
portant signification.  It  holds  apparently  in  virtue  of  a  law 
seemingly  established  for  the  purpose  of  enabling  man  and 
the  lower  animals  to  determine  the  direction  of  the  same 
sound,  with  more  accuracy  than  could  be  dune  had  a  judgment 
to  be  formed  between  the  intensity  of  two  similar  sensations 
in  the  two  ears  respectively.  All  soiu-ce  of  error  is  removed 
by  there  being  only  one  sensation,  although  there  may  be  two 
impressions.  This  law  of  a  stronger  impression  in  one  ear, 
rendering  us  imconscious  of  a  wea,ker,  but  similar  impresdou 
in  the  other,  has  an  analogue,  though  perhaps  an  imperfect 
one,  in  the  sense  of  touch.  Very  strong  impressions  upon 
one  part  of  the  body  cause  such  acute  sensations,  that  minor 
impressions  of  the  same  kind  upon  another  part  are  frequently 
not  felt,  in  fact,  produce  no  sensation. 

The  only  observations  bearing  upon  this  law  which  I  have 
been  able  to  discover,  are  some  by  Mr,  WTieatstoncj  in  a  paper 
entitled    "  Experiments    on   Audition,"    published   in    the 
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"  Quart^srly  JoumaJ  of  Science,  Art,  and  literature,"  vol*  ii. 
New  Beriea,  1827,  These  experuiieiita  are  intended  to  ahow 
the  augmentation  which  the  sensation  of  autophonic  sound, 
and  of  the  sounds!  of  a  tuning--fork  applied  to  the  heiid,  acquirer 
when  the  ear  is  closed,  although  the  perception  of  esttrnal 
sounds  is  diminiehed*  Mr,  \\lieatstone  showa  that  a  vocal 
sound  is  heard  louder  in  that  ear  that  is  closed^  say  with  the 
finger,  than  in  the  other.  He  also  sho\\^,  that  the  sound  of 
a  tuning-fork  placed  upon  the  head  is  heard  louder  in  that 
ear  which  is  closed  than  in  the  other  which  remains  ojien^ 
even  though  the  tuning-fork  may  be  brought  nearer  the  open 
ear  than  the  closed  one,  Thciie  experiments,  Mr,  Wheat«tone 
eajg,  prove  that  "  sounds  immediaidp  communiciitetl  to  the 
closed  meatus  extemus  are  very  greatly  magnified ;  "  and  be 
adds,  **  it  is  an  ohvious  inference,  that  if  external  sounds  caji 
be  communicated  to  act  on  the  cavity  in  a  similar  manner, 
they  must  receive  a  corresponding  augmentation,** 

This  distingidshed  philosopher  constructed  the  instrument 
named  a  Microphone,  for  the  purpose  of  augmenting  weak 
sounds  upon  this  principle,  h  e,  the  augmentation  of  suund  by 
closure  of  the  ears ;  inxd  he  infornas  us  that  it  **  is  calculated 
for  hearing  sounds  when  it  is  in  iraviediate  contact  with 
sonorous  bodies,**  and  that  '"^  when  they  are  diffused  by  their 
transmksion  through  the  air,  this  instrument  will  not  afford 
the  slifjhtest  aasiManees"  This  iiiBtrument  is  spoken  of  in 
connection  with  the  augmentation  of  sounds  and  not  in 
reference  to  the  limitation  of  soimd  to  one  ear,  or  to  the 
comparison  of  sensations  in  the  two  ears.  The  remarkable, 
and,  to  the  iminitiated  mind,  the  wonderful  fact,  made  known 
more  than  thirty  years  ago  by  Mr.  Wheat^tone,  that  a  timing- 
fork  held  upon  the  head  close  to  an  open  ear  is  not  heard  in 
this  ear,  hut  in  the  opposite  ear,  proWded  it  he  closed  with 
the  finger,  or  by  some  other  means,  proved  that  soimds  com- 
municated to  the  skuJl  were  exclusively  heard  in  the  closed 
ear.  In  the  case  of  the  tuning-fork,  the  fact  made  known  by 
Mr-  Wheat-stone  is  undoubted.  The  rationale  of  the  pheno- 
menon appears  to  he  this  :^The  vibrations  of  the  tuning-fork 
are  communicated  to  the  bones  of  the  head,  and  through 
them  to  the  ears,  including  their  bones,  cartilages,  and  con- 
tained air ;  but  in  the  case  of  the  closed  ear,  the  vibrations 
are  permitted  no  egress  or  escape,  as  in  the  open  ear ;  rever- 
berations take  place,  and  the  consequence  is,  that  the  sound 
is  not  duly  moderated ;  and  in  virtue  of  the  law  I  have  jxmt 
enunciated,  the  sensation  of  sound  is  restricted  to  the  closed 
ear.     ^Tjen  the  tuning-fork,  duly  soimding,  is  held  in  the 
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air,  and  not  connected  directly  with  the  heacl^  the  closed  ear 
remains  insensible  to  it,  and  the  sound  is  heard  exclusively  in 
the  open  ear. 

Mr-  \MieatMone'9  interesting  observation  relates  to  a  beitd- 
sound  not  duly  moderated^  as  in  the  opposite  and  open  ear, 
and  virtually  more  intense,  and  comes  within  the  general  law 
advanced  in  this  paper,  which  embracer  aU  sounds,  whether 
internal  or  external,  viz*  that  a  sound  of  the  same  character 
in  the  presence  of  both  ears,  if  conveyed  by  any  means  to  one 
ear,  or  to  the  nerve  of  that  ear^  more  intensely  than  to  the 
cither,  is  heard  in  the  more  favoiu^ed  ear  only. 

It  seems  necessary,  in  Mr  Wheat-^tone's  experiments,  that 
the  b^^nes  of  the  head  shall  vibmte  freely ;  weak  sounds,  such 
ae  gentle  blowing,  will  not  succeed ;  and  if  the  tuning-fork 
be  placed  immediately  under  the  open  ear,  and  passed  upon 
the  ajft  partSj  little  fitted  for  vibration,  between  the  mastoid 
process  of  the  temporal  bone  and  the  lower  jaw,  the  sound  is 
heard  in  tins  ear,  and  not  in  the  closed  ear* 

It  may  perhaps  be  well,  before  proceeding  further,  to 
acknowledge  that  I  am  well  aware  it  has  long  been  known 
that  a  very  loiul  sound  conveyed  into  the  ear  wHU  render  the 
other  ear  insensible  to  sound  of  a  weak  or  low  character. 
But  the  phenomenon  which  I  have  ventured  to  bring  under 
the  consideration  of  the  Royal  Society  differis  from  this  well- 
known  and  readily  admitted  fact  in  this  important  particular, 
that  no  very  great  loudness  is  required,  and  that  no  very 
great  augmentation  of  sound  in  one  ear  over  that  in  the 
other  is  necessarj'  in  order  to  restrict  the  sense  of  hearing  to 
one  ear,  and  to  deprive  the  less  favoured  ear  of  the  sense  of 
hearing  which  it  had  previously  enjoyed.  A  moderate,  yet  a 
decided  increase  of  intensity  is  all  that  is  required  to  remove 
the  sense  of  hearing  from  the  less  favoured  ear,  and  to  cause 
the  more  favoured  organ  to  be  alone  sensible  to  the  sound. 

When  sound  is  proceeding  into  the  two  ears,  but  in  con- 
Bequence  of  its  reaching  one  ear  in  greater  intensity  than  the 
t>ther  is  heard  only  in  one  ear,  the  sensation  of  hearing  in  the 
favoured  ear,  though  strictly  limited  to  it,  is  augmented  by 
the  sound  entering  the  less  favoured  ear,  although  it  entirely 
fails  to  cauiie  a  sensation  there,  or  to  produce  a  consciousness 
of  sound  in  that  organ.  The  more  sound  collected  by  the 
less  favoured  ear,  as  long  as  the  amount  is  less  than  that  con- 
veyed to  the  other  ear,  the  more  the  sensation  of  sound  is 
augmented  in  the  more  favoured  ear.  The  intensity  of 
sensation  in  the  more  favoured  ear  increases  in  a  ratio  with 
the  increase  of  sound  in  the  less  favoured  ear,  until  the  in- 
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tensity  of  sound  ie  the  same,  or  nearly  the  same,  in  l>oth 
ears,  when  the  eensation  esperienced  is  the  ordinary  one  of 
hearing  with  two  ears* 

Thifl  fact  admitu  of  ^tisfactory  proof  in  this  way :  —  A 
watch  is  placed  on  a  table  equidistant  from  both  ears, 
stethophane  is  applied  to  the  ears;  one  cup  is  placed  witt 
an  inch  of  the  watch,  while  the  other  is  turnai  away  fn>m| 
it,  at  the  distance  of  some  inches.  As  the  fiuther  cup  m^ 
brought  nearer  and  nearer  the  watch,  the  sound,  aiwajfS 
confined  to  the  more  favoured  ear,  is  gradually  and  steadily 
intensified,  until  the  two  cups  are,  or  are  about  to  be,  simi-l 
larly  placed,  at  which  moment  the  sensation  ceases  to  be  re- 
stricted  to  one  ear,  and  has  acquired  its  greatewt  intt^nsitj. 
This  fact  proves,  tliat  though  the  sensation  of  hearing  be 
confined  to  the  ear  to  which  soimd  is  communicated  with 
greater  int-en&ily,  we  profit  by  the  sound  which  is  eonTeyad 
into  the  other  ear,  though  failing  to  produce  a  sensation  or 
a  consciousness  of  sound  there,  by  its  serving  to  augment 
very  materially  the  sensation  of  sound  in  the  more  favoured 
ear.  The  less  favoured  ear  thus  augments  the  sensation 
which  we  experience^  at  the  same  time  that  it  fails  to  inter- 
fere with  the  aid  which,  the  sensation  confineti  to  one  ear 
affords  us  as  to  the  direction  of  externa!  sounds. 

The  sounds  of  which  we  have  been  treating  as  differently 
affecting  the  two  ears,  according  to  the  intensity  with  which 
they  are  respectively  communicMed,  are  of  the  same  character, 
though  differing  in  intensity.  It  is  sounds  of  the  same 
character  only  which  exhibit  the  phenomenon  of  restriction 
in  virtue  of  moderately  different  intensity.  The  sounds  must 
emanate  from  the  same  sounding  body,  or  from  bodies 
sounding  similarly.  A  little  difference  in  cimracier  will 
cause  the  experiment  of  restriction  to  fail. 

Thus,  if  two  bells,  differing  considerably  in  character,  be 
rung  respectively  in  the  two  ears,  one  louder  and  graver  than 
tlie  other,  the  louder  and  graver  sound  does  not  render  the 
other  car  insensible  to  the  weaker  sound  of  the  weaker  belK 
Both  ears  hear  perfectly,  but  the  loud,  grave  sound  m  heard 
in  one  ear,  and  the  weak  sotind  is  heard  in  the  other. 

If,  instead  of  one  watch,  we  place  two  together,  having 
sounils  of  different  character,  as  for  instance  one  low  and 
grave^  and  another  loud  and  sharp,  and  the  two  arms  of  the 
Htethophone  be  placed  over  them  respectively,  the  soirnds  of 
both  watches  are  heard,  but  the  sound  of  one  is  heard  in  one 
ear,  and  the  soimd  of  the  other  is  heard  in  the  other  ear. 
The  loxidiiess  of  the  sound  in  one  ear  does  not  increase  the 
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weakness  of  tbe  sound  in  the  other ;  or,  iu  other  words,  the 
inteiisitj  of  the  sensation  produced  by  the  weak  watch  in  the 
one  ear  is  not  reduced  by  the  sei^ation  produced  by  the  loud 
watch  in  the  other  ear. 

The  sound  of  a  watch  ticking-  continues  to  be  beard  in 
one  ear,  although  a  large-sized  be!l  is  made  to  ring  at  the 
other;  and  I  have  not  perceived  that  the  seuxsation  produced 
by  the  watch  is  at  all  impaired  by  the  bell,  A  whittling 
lung-sound  heard  in  one  ear,  ia  not  rendered  less  obvious  by 
a  loud  bio  whig  lung-sound  in  the  other,  A  hLssing  murmur 
at  the  apex  of  tbe  heart  conveyed  into  one  ear,  and  a  rasping 
Bound  at  the  base  conveyed  iuto  tbe  other,  are  both  heard 
without  alteration  in  the  ears  to  which  they  are  respectively 
conveyed. 

By  virtue  of  these  two  law», — Ist,  that  sounds  of  the  same 
character  are  restricted  to  that  ear  into  wbicb  tbey  are  con- 
veyed in  greater  intensity,  and  2nd,  that  sounds  differing  in 
character  may  be  heard  at  the  same  time  in  the  two  eara 
respectively^  even  if  they  be  made  to  reach  the  ears  in 
diSerent  degrees  of  intensity,  —  it  is  possible  to  analyse  a 
compound  sound,  or  one  composed  of  two  aounds,  and  to 
divide  it  into  its  c^imponent  part^.     In  order  to  effect  a 

i  division  of  a  compound  sound,  it  is  only  necessary  that  the 
two  sounds  of  which  it  is  composed  may  respectively  be  hetird 
at  certain  points,  in  greater  and  lesser  intensity,  and  that  tbe 

{respective  cupa  of  the  Btethophone  be  placed  at  these  points. 

*  The  ear  connected  mth  the  cup  placed  where  one  half  of  the 
sound  is  in  greater  intensity,  bears  that  half  sound  only,  and 
tbe  ear  connected  with  the  cup  placed  where  the  other  half 
of  the  sound  ia  in  greater  int-ensity,  bears  tlmt  half  sound 
only.  The  sound  is  divided  into  two  parts,  and  one  is  heard 
in  one  ear,  and  the  other  part  in  the  other  ear.  For  ex- 
iple,  a  compound  Bound  composed  of  tbe  two  sounds  of  two 

^watches  placed  together  upon  a  table,  with  the  unaBaisted 
ear  is  diafcinctly  heard  in  ifi  compound  state,  and  cannot  be 

Ldivided  into  its  two  constituent  parts.  With  the  stethophone 
this  is  readily  done,  Ooe  cup  is  placed  where  the  sound  of 
one  watch  is  in  greater  intensity,  and  the  other  is  placed 
where  the  sound  of  the  other  watch  is  in  greater  intensity, 
and  the  result  is  obt-iiined  of  one  watch  only  ticking  in  one 

^^^,  and  of  the  other  watch  only  ticking  in  the  other  ear, 

l^he  greater  intensity  of  each  watch-sound  in  one  ear  has 

rendered  all  heariag  of  it  in  the  other  ear  impoa^iible,  and  m 

each  watch-sound   in  its  greater  intensity  is    conveyed    to 

different  ears,  one  is  heard  in  one  ear  only,  wbUe  the  other 
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IB  heard  in  the  other  ear  only.     Without  the  gtethophc 
or  aome  such  instniment,  thie  analysis  cotild  not  be  madeij 
the  ordinary  etethoscope  will  oot  succeed,  for  wherever  it  is 
placed  it  conveya  the  mixed  or  componud  aound  to  one  ear. 
If  the  naked  ear  be  applied  over  or  upon  the  watchea,  the 
same  result  follows ;   and  it  is  the  same  if  instead  of  two 
cupa  of  the  stethophone  we  employ  only  one.     This  remark-  fl 
able  separation  of  the  components  of  a  sound  may  be  effected  ^ 
also  when  the  sounding  bodies  are  enclosed  in  a  box  capable 
of  transmitting  sound,  or  when  separated  from  us  bj  the 
interposition  of  materials  capable  of  conducting  wound  ;  and 
by  successive  trials  and  comparisons  of  intensity  at  different 
places^  and  by  a  process  of  exclusion  of  those  part-s  which  fail      r 
to  cause  sensation,  the  respective  pogitions  of  two  adjacent  fl 
soirading  bodies  may  be  predicated.    If,  for  example,  we  have  ^^ 
two  watches,  A  and  B,  enclosed  in  a  box,  and  through  one 
cup.  A,  we  hear  watch  A,  and  with  the  other  cup,  B,  we  bear 
watch  B,  we  may  conclude  that  cup  A  is  nearer  wmtch  A 
than  cup  B  is,  and  so  on.     In  the  same  manner  we  may 
auscultate  the  morbid  sounds  of  the  heart-    By  cup  A,  placed 
at  the  apex,  and  cup  B  placed  at  the  base,  we  hear  separately 
the  morbid  sounds  of  the  two  parts ;  for  example,  a  blowing 
murmur  at  the  apex  in  one  ear,  and  a  rasping  murmur  at  the 
base  in  the  other  ear.     This  we  are  enabled  to  do,  although 
at  any  intermediate  point  with  the  single  ear,  either  with  or 
without  a  stethoscope,  we  hear  the  conjoined  two  sounds.    It 
ia  obvious  that  with  the  stethophone  we  not  only  succeed  in 
separating  sound,  but  that  this  instrument,  or  some  similar 
contrivance,  affords  the  only  possible  means  of  hearing,  with 
two  ears  at  once,  sounds  emanating  from  the  same  region  or 
surface,  for  the  sides  of  the  head  can  be  applied,  of  ijourse 
to  the  same  soimding  surface  only  in  turn  or   succession. 
With  tlus  instrument  we,  as  it  were,  place  our  ears  in  our 
hands,  apply  them  where  we  choose,  and  listen  with  them 
both  at  Eidjacent  or  distant  points  of  the  same  surface,  at  one 
and  the  same  instant  of  time. 

It  h  not  unlikely  that  the  property  which  the  stethophone 
possesses  of  pointiag  out  with  precision  where  sound  is  most 
intense,  may  be  very  usefully  employed.  It  seems  pos- 
sible that  it  might  be  turned  to  accoimt  in  discovering 
the  pointe  where  operations  in  military  mining  may  be 
going  on. 

It  is,  however,  in  the  practice  of  medicine  only  that  the 
differential  stethophone  has  been  hitherto  applied,  and  it  may 
be  here  permitted  to  toe  to  point  to  some  of  the  chief 
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purposes  for  which  it  ia  adapted^  and  for  which  it  has  been 
employed. 

In  respect  to  reepiratioiij  we  may  compare  at  once,  and 
without  the  inconvenience  of  moving  the  head,  or  the 
ordinajy  stethoscope,  from  place  to  place,  the  extent  of  the 
respiratory  sounds  in  diflferent  parts,  so  that  a  very  minute 
difterence,  an  excess  in  one  part  or  a  deficiency  in  another, 
may  with  certainty  be  discovered.  Differences  in  quality, 
such  as  softness  or  roughness,  a^e  readily  recognised.  The 
lacreaBed  length  and  loudness  in  one  part  is  accurately  con- 
tracted with  the  healthy  conditions  of  another  part.  In  cases 
where  the  inspiration  has  been  very  full  in  one  place,  in 
order  to  compensate  for  deficiency  in  another  place,  and 
where  the  carpiration  has  been  long  and  coarse  in  the  deficient 
part,  I  have  heard  the  inspiratory  sound  only  in  one  ear,  and 
the  expiratory  soiujd  in  the  other  ear.  The  sounds  were 
respectively  restricted  to  the  two  parts,  and  they  alternat*^d 
in  a  very  marked  manner-  One  part  has  remained  silent 
while  the  other  has  been  heard  to  sound,  and  this  has  been 
silenced  when  the  other  has  awoke  the  ear. 

The  diagram  represents  the  sounds  occurring  alternately 
in  two  sides  of  the  chest  in  a  cansumptive  patient.  The  dark 
spots  represent  the  h^urd  Bounds. 

The  ri^ht  aide  has  the  inspiration  strong,  the  expiration 
fiiint.  The  left  side  has  the  inspiration  weak^  the  expiratioE 
coarse* 


Eigbt  mde  of  cheat 

VJnhmlfhj. 
Left  side  of  eheat. 

i«pi..i.         1 

laspir,  1. 

Expir.  1, 

1           Expir,  L 

Impir.  %                 1 

Inapir,  2. 

Expir,  2. 

1          Expir.  a. 

The  influence  which  the  acts  of  respiration  exert  in  height- 
ening and  lowering  the  murmurs  in  veins,  say  of  the  neck, 
in  persons  affected  with  a  thin  and  watery  condition  of 
blood,  is  well  exhibit^  by  placing  one  arm  of  the  stetho- 
phone  on  the  chest  and  the  other  upon  the  veins. 

When  the  respiration  in  two  parts  is  alike  in  character, 
but  decidedly  louder  in  one  part  than  in  another,  the  sound 
in  the  weak  side  is  lost,  \NTiile  this  loss  proves,  in  a  very 
(emphatic  mimner,  the  important  fact  of  deficiency,  it  of 
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course  for  the  time  deprives  ua  of  the  opportunitj  of  judgii^ 

of  the  quality  of  the  deficient  iospiration ;  but  tlib  is  readily 
obviated  by  reoioving  the  cup  of  the  instrument  from  the  full 
reapirinc^  part,  aud  then  the  deficient  respiration  ib  imme- 
diately beiird  through  the  other  cup.  Thus  while  the  two 
sounds  J  bt;ing  of  like  character,  and  one  being  m.ore  intense 
than  the  other^  can  be  heard  only  in  one  ear  at  the  ^ame 
time,  an  admirable  opportunity  is  obtained  for  contrasting 
the  extentj  and  some  of  the  qualities,  of  the  sotmdi;  of  the 
two  parts,  by  placing  the  cups  alternately  and  rapidly  np*m 
the  two  spots  respectively.  Vocal  ex  tussive  resonance  in  two 
parts  of  the  thorax,  is  well  contrasted  with  the  two  tub^ 
employed  at  once,  or  in  immediate  succession. 

The  sounds  of  the  two  sides  of  the  heart,  and  of  the  valves 
of  the  two  great  arteries  proceeding  from  that  organ,  are,  by 
means  of  the  st'Cthophone,  very  advantageously  de^lt  with. 
By  placing  it  over  the  two  sides  of  the  heart,  or  the  origin  of 
the  two  arteries^  we  ascertain  the  charat^ter  and  loudneas  of 
the  sounds  of  these  parts.  One  cup  being  placed  over  the 
aorta,  and  the  other  over  the  pulmonary  artery,  if  the  sounds 
they  collect  differ  in  character,  one  sound  is  heard  in  one  ear, 
aud  another  in  the  other  ear.  We  may  have  at  the  eame 
moment  an  aortic  murmur  and  a  healthy  pulmonary  artery 
sound,  one  sound  in  one  ear,  and  another  sound  in  the  other 
ear-  But  when  it  is  desired  to  listen  to  each  sound  singly 
and  in  succession,  the  instrument  w^ill  still  be  available,  for 
the  cups  may  be  applied  singly  and  in  succession,  thiis 
affording  ample  means  for  contrasti 

In  cases  of  disordered  heart,  in  which  it  is  desired  fjo  dis- 
cover whether  the  sounds  of  the  two  sides  of  the  lieart  are 
synchronous,  the  stethcjphone  affords  the  most  satisfactory 
mode  of  investigating  the  fact.  With  it^  we  virtually  place 
our  two  ears  over  the  two  sides  of  the  hearty  and  if  one  side 
sounds  at  all  after  the  other,  the  fact  is  made  known,  and 
the  end  of  one  sound  and  the  beginning  of  another  are  clearly 
and  distiuctly  deiined.  With  the  ordinary  stethoscope  this 
is  impossible;  for  where  one  sound  is  heard,  the  other  may 
be  inaudible,  and  long  before  the  head  or  stethoscope  can 
possibly  be  adjusted  at  another  part,  the  second  sound  has 
taken  place,  and  is  long  since  over. 

In  conclusion,  I  may  perhaps  be  permitted  to  say,  that 
the  differential  stethophone  proves  a  great  auxiliary  in  ex- 
amining the  heart  with  the  cardioseope  or  sphygnioscope, 
which  I  had  the  honour  to  exhibit  to  this  Society  two  yean* 
ago.     While  the  latter  instrument  exhibits  the  movements 
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of  the  heart,  the  stethophone  mformfl  ub  of  their  Bounds^  in  a 
more  complete  manner  than  can  be  otherwise  effected ;  and 
from  the  stethophone  permitting  of  auscultating  two  partu  at 
once,  and  with  the  eyes  directed  to  the  chesty  the  relation  of 
the  movements  and  of  the  sonndsj  normal  or  abnormal,  of 
this  most  important  organ  i»  very  fuily  and  satisfactorily 
made  out. 

In  connection  with  that  part  of  my  paper  which  treata  of 
the  reetrictioG  of  hearing  to  the  closed  ear,  I  desire  to  add 
the  fact,  which  I  have  ascertained  within  the  last  few  days, 
that  if  one  ear  be  closed  wholly  or  partially  at  its  external 
part,  i.  e,  at  the  meattis  externua,  by  disease  or  by  congenital 
malformation,  while  the  other  ear  is  healthy,  the  sound  of 
the  tuning-ftirkj  applied  to  any  part  of  the  head,  is  heard 
only  ill  the  closed  can  This  fact  holds,  although  the  closed 
ear  is  totally  unafiected  by  sounds  conveyed  through  the 
external  air, 

1  have  further  to  mention  the  fact,  that  all  persons,  deaf 
in  one  ear,  whom  I  have  lately  examined,  with  one  exception, 
hear  the  sound  of  the  tuning-fork  applied  to  the  head  in  that 
ear  only  that  h  deaf  to  external  rounds.  A  man  who  haa 
been  totally  deaf  in  one  ear  for  thirty  years,  in  consequence 
of  a  violent  blow  upon  the  head,  had  the  tuning-fork  applied 
over  the  forehead.  He  started,  and  said  that  he  heard  only 
in  the  ear  which  had  been  deaf  during  that  long  coiu^e  of 
|time.  In  such  cases  I  have  been  disposed  to  believe  that, 
Pamidst  other  lesions  of  the  organ  of  heariugt  there  may  be 
present  an  obstruction  or  closure,  that  a  reverberation  takes 
place,  and  that  thus  a  restriction  of  hearing  is  secure  for  the 
dise^ased  organ. 
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Certain  auditory  phenomena,  bearing  upon  thecorrelatian  " 
the  ears,  and  poesesaing  some  interest,  have  been  receatly 
made  out  by  the  employment  of  a  double  Btetboscope,  which 
has  been  called  the  differential  stethophone,  contrived  by 
Dr,  Scott  Alison,*  This  instrument  {ses  p.  407),  like  the  first 
double  stethoscope,  viz.  that  of  Dn  Leared,  is  applied  to 
both  ears,  and  has  the  self-adjniJtmeut  of  that  of  Dn  Caniman 
of  New  York.  It  consists  of  two  tubes  for  the  twa  ears  re- 
epectively,  each  independent  of  the  otber^  except  for  piirpoees  of 
atljustinent,  manual  management  and  convenience  of  appli- 
cation. Each  tube  consists  again  of  two  parts,  a  tube  part^ 
and  a  cup  or  sound-collectifig  aperture.  The  cup,  made 
of  mahogiiny,  or  other  freely  vibrating  wocni,  is  about  one 
inch  in  diameter  at  ita  mouth,  and  about  one-eighth  of  an 
inch  in  diamet^er  at  its  proximal  extremity*  The  tuVie 
near  the  cup  is  made  of  flexible  wire,  and  is  covered  with 
silk;  the  part-  nearer  the  ear  is  made  of  metal,  and  at  the 
aural  extremity  is  furnished  with  an  ear-knob  of  ivory  fot^ 
insertion  into  the  cavity  of  the  external  ear.  The  bore  olH 
the  knob  and  of  the  metal  part  of  the  tube  is  about  cme^* 
eighth  of  an  inch  in  diameter. 

An  instrument  possessing  the  same  acoustic  value  may  be 
made  at  much  less  expense  than  that  above  described.  A 
piece  of  india-rul)ber  tube,  about  18  inches  long,  having"  a 
bore  of  one-fifth  of  an  inch  in  diameter,  may  have  fitted  upon 
one  extremity  an  ear-knob,  and  upon  the  other  a  fiound-eol- 
lecting  cup.  Two  of  the^je,  held  together  by  means  of  a  ring 
of  ivory  or  steel,  will  make  an  excellent  differential  stetho- 
phone or  phonoscope. 

The  differential  stethophone  was  designed  with  the  vieur 
of  collecting  different  sounds  from  two  parts  of  the  body 

•  It  IS  to  be  observod,  timt  fox  the  differetidal  stethophone  to  hm^  its 
perties  made  araikble,  it  i^  necessary  that  both  e^s  of  the  observer  shou 
be  alike  in  acwteness. 
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the  same  timet  and  conveying  them  separately  to  each  ear. 
It  formed  in  reality  a  stethoscope  for  each  ear,  and  it  differed 
from  all  hinaural  or  double  stethoscopes  hitherto  employed, 
which  collected   BQiind  through  one  aperture  or  cup  only* 
Though   the    oJd    binaural    stetho- 
scopes could  not  be  made  differential 
instnmientfl,  the  differential  stetho- 
phone  might    be    made    a   binaural 
stethoscope,  aimply  by  placing  the 
two    sound-collecting   cups    at    the 
same  part  of  the  cheat.     When  this 
ia  doncj  the  same  auditory  result  is 
obtained  as  when  the  simple  binaural 
stethoscope  is  employed,  viz*  a  full 
soimd  and  a  distinct  auditory  sensa- 
tioUj  fuller  than  when  one  ear  only 
is  employed.  The  advantages  sought 
by  means  of  the  differential  stetho- 
phone  were,  1st,  to  give  facility  in 
compariiig  the  intensity  of  the  fine 
breath    sound  of  the   lung  at   two 
different  parte  of  the   cheat  at  the 
same  time ;  and,   2ndj  to  ascertain 
with   exactitude   the  relative   com- 
mencement    and     termination     of 
two  sounds   generated   at   different 
parts  of  the  thorax ;  which  hitherto 
was  irnpracticable :  for,  nn  ia   obvi- 
ous  enough,    it  is   not   possible   to 
have  one  ear  at  the  same  moment 
at  two  different  parts,  or  to  have  the 
A        two  eara  in  the  aame  plane,  which 
however,  is  now  virtually  effected  by 
the  differential  stethophone.     The  second  object  was  fully 
obtained ;  but  the  first  was  not  secured  when  the  two  eara 
were  aimultaneoualy  employed,  though  by  using  the  two  ears 
in  succession  this  great  advantage  of  comparing  the  intensity 
of  one  part  with  the  intensity  of  another  was  fully  gained. 
It  was  foiuid  that  the  weak  or  defective  respiratory  aoiind  of 
one  part  produced  no  sensation  in  the  ear  to  which  it  was 
.  conveyed  when  the  stronger  sound  of  another  part  was  com- 
^municated  to  the  other  ear> 

This  failure  of  the  differential  instrument^  though  disap- 
pointing at  the  moment,  has  led  to  the  ascertaining  of  an 
important  acoustic  principle,  and  to  the  practical  application 
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of  it  in  medicine,  vi^;,  that  a  major  impression  made  on  one 
ear  will  prevent  all  conBcioiisness  or  perception  of  a  miB^ 
impression  made  at  tlie  same  time  on  the  other  ear,  by  the 
game  Bound  j  and  that  an  impreaaion  on  one  ear  which  pro- 
duces a  distinct  Bensation  may  be  made  to  produce  na  sen- 
sation whatever,  by  conveying  at  the  eame  time  a  major 
impreatiion  of  the  same  Bound  to  the  other  ear :  the  sensatiuu 
obtained  through  the  latter  ear  totally  destroying  or  ublite- 
rating  all  seuBation  of  the  same  sound  in  the  other  ean  By 
the  same  soimd  ia  mciint  the  sound  proceeding  from  the  m^me 
body,  as  a  watch,  a  l>ell,  or  from  two  bodies  of  the  same  kind« 
as  two  tuning  forks  of  the  same  size  and  note. 

Major  impresaions  on  one  ear  prevent  sensations  of  minor 
impressions  on  the  other  ear  only  in  the  case  of  the  same 
Bouttdj  and  not  in  the  caae  of  sounda  of  a  different  character, 
unlea^  indeed  the  major  sound  happens  to  be  very  inten;»e 
and  deafening.  Therefore  the  loud  sound  of  one  watch  and 
the  weak  sound  of  another  watch  may  be  diatinctly  heard  in 
the  two  ears,  one  in  one  Qitr  only,  and  the  other  in  the  other 
ear  only,  provided  that  one  ear  be  favoured  with  a  major 
impression  of  one  watch,  and  the  other  be  favoured  with 
a  major  impression  of  the  sound  of  the  other  watch.  In  this 
case  the  stronger  impression  of  either  watch  nullifies  in  a 
sensorial  sense  the  w^eaker  impression;  and  as  the  strong 
impreseion  of  one  watch  ib  made  in  one  ear  and  the  strong 
impression  of  the  other  watch  is  made  upon  the  other  ear, 
one  watch  ia  heard  in  one  etir,  and  the  other  watch  is  heard 
in  the  other. 

The  principle  of  restriction  of  hearing  of  the  game  sound  to 
that  ear  on  which  a  major  impression  is  made  is  iUiistrated 
in  respiration.  The  ear  connected  vrith  a  part  where  the 
respiration  is  weak  fail.^j  m  has  been  already  stated,  to  con- 
vey any  sensation,  while  the  ear  connected  with  a  part  where 
the  respiration  is  strong  produces  sensation- 


Eight  side  of  l-IicbL 

]>ff  *ide  of  chest 

luspir.  L                  1 

Inapjn  1. 

Eipir.  L 

1          Expir,  1. 

Impir.  2.                 1 

Inspir.  2. 

Expir.  % 

1          Expir.  2. 

The  diagram  represents  the  sounds  occurring  alternately 
in  two  Bides  of  the  chest  in  a  consumptive  patient.     The 
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dark  spots  represent  the  heard  drmiuh.  The  right  side  has 
the  Inspiration  strong,  the  Expiration  fainti  The  left  side 
hits  the  Innpiration  weak,  the  Expiration  coarse. 

The  same  principle  may  be  made  to  perform  an  important 
part  in  the  diagnosis  of  diseases  of  the  hearty  accompanied  by 
miirmiir.  If  the  two  cups  of  the  stethophone  be  applied  at 
two  points  of  the  area  of  a  murmur  difiering  m  intenaity,  the 
sound  is  heard  only  by  that  ear  connected  with  the  point 
where  the  murmur  is  more  intense*  Kow,  as  the  source  of  a 
munnur  is  determined  by  the  point  of  its  greatest  intensity, 
it  must  be  obrious  that,  a  ready  mode  of  diagnoais  is  offered. 
If  there  he  a  material  difference  at  the  two  spots  examined^ 
sound  is  heard  only  by  that  ear  connected  with  the  more 
intense  point.  The  teat  is  absolute ;  for  in  one  ear  there  is 
no  hearing,  and  in  the  other  there  is  heaxing.  There  is  con- 
sequently no  room  for  error  in  judgment  as  to  degree,  as  in 
the  case  of  consecutive  observations  with  one  ear  only,  with 
the  ordinary  et et bioscope, 

The  human  ear  being  capable  of  hearijxg  many  sounds  at 
the  same  moment  (if  one  be  not  extremely  intense),  and  as 
the  principle^  so  to  speak,  of  restriction  of  hearing  to  the 
favoured  ear  holds  in  the  case  of  all,  it  follows  that  if  one 
can  be  favoiu'ed  with  a  major  impression  of  fifty  soimds,  they 
shall  all  be  heard  through  that  eai-^  and  through  that  ear 
only.  And  if  some  of  these  fifty  sounds  be  carried  in  major 
intensity  to  one  ear,  and  some  in  major  intensity  to  the  other 
ear,  some  of  these  sounds  will  be  exclusively  heard  through 
one  ear,  and  some  exchuively  through  the  other  ear;  a  divi- 
sion of  sounds  thus  virtually  taking  place.  Indeed,  if  we 
possessed  fifty  ears^  and  if  of  fifty  aoimds  one  could  be  carried 
in  a  major  intensity  to  each  of  these  fifty  ears,  each  of  the 
fifty  sounds  would  be  heard  exclusively  through  one  earj  i.  e, 
each  e:ir  would  hear  one  sound  exclusively* 

This  apparent  division  of  sounds  may  be  effected  by  placing 
a  watch  upon  a  miiHical  box.  If  both  cups  of  the  stetho- 
phone be  placed  so  as  to  receive  sound  from  these  bodies 
equally  well,  both  sounds  will  he  perceived  through  both 
ears,  and  if  one  cup  be  placed  nearer  these  two  bodies  than 
the  other  cup,  both  sounds  will  he  heard  in  the  ear  connected 
with  this  cup;  but  if  one  cup  be  held  a  little  nearer  the 
muskal  box  than  the  other  cup,  and  if  this  other  cup  be 
held  a  little  nearer  the  watch,  i-e,  if  one  cup  be  a  little 
favoured  in  respect  of  one  sounding  body,  and  the  other  cup 
be  a  little  favoured  in  respect  of  that  of  the  other  sounding 
body,  the  musical  box  will  be  heard  through  that  ear  only 
which  is  favoured  in  respect  of  it,  and  the  watch  will  be 
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heard  exclusively  through  that  ear  that  ia  favoured  in  respect 
of  that  body-  ^liew  two  murmurs  oecur  at  the  heart,  om 
at  the  base  and  another  at  the  apex,  possessing  as  tliej  usu- 
ally do  differeut  charactera  (Bay  one  being  **  bio wingf "  and 
the  other  being  "rasping"),  and  they  blend  together,  they 
may  be  thus  sensorially  separated  by  placing  one  cup  at  the 
base,  and  the  other  at  the  apex^  points  of  major  intensity  of 
the  two  murmurs  respectively- 

Of  the  amount  of  difference  which  shall  suffice   t-o  render 
one  ear  as  it  were  senaationleBSj  and  to  effect  a  monopoly  of 
eensation  in  the  other,  it  is  diflScult  to^speak  ^ith  great  pre- 
eisioD.     The  difference  must  be  comiderable,  but  need  not 
be  very  great.     In  the  case  of  a  watch,  if  one  cup  be  placed 
fully  on  the  watch^  and  the  other  one-third  or  one-half  off  it, 
eennation  is  limited  to  the  ear  connected  with  the  first ;  if  the 
cup  wholly  on  the  watch  be  now  moved  off  the  wat<*h,  but 
kept  within  half  an  incli  of  it,  sensation  is  limited   to  the 
other  ear;  and  if  the  cxip  half  or  one-third  off  the  watch  be 
now  moved  wholly  off  it^  to  the  distance  of  an  inch  or  more, 
aensation  ia  again  transferred  to  the  other  ear<     TraaaitionB 
of  sensation  may  be  thus  indefinitely  carried  on  from  one  ear 
to  the  other.     This  corresponds  with  ordinary  audition  ;  for  if 
we  draw  a  circle  around  the  head  in  the  plane  of  the  hori- 
zon, which  may  be  called  an  acoustic  circle,  we  shall  find  that 
on  carrying  a  sounding  body  round  it,  binaural  aeusation  ia 
procured  only  so  long  aa  the  body  is  within  about  10*^  on  either 
Bide  of  a  line  drawn  forwards  and  backwards  at  right  angles 
with  the  transverse  line  of  the  head.     In  the  case  then  of 
such  a  circle  we  have  distinct  binaural  sensiition  limited  to  %• 
region  of  about  20°  in  front  and  20"*  beh  ind.    The  intermediate 
arcs  are  the  regions  of  uno-aural  sensation ;  it  thus  appears 
that  in  ordinary  audition  a  moderate  superiority  lq  respect  of 
intensity  of  sound  gives  a  monopoly  of  hearing  to  one  ear. 

The  intensity  of  sound  in  the  ear  which  has  served  to  gi^^ 
it  a  monopoly  of  hearing  to  the  disadvantage  of  the  other 
ear,  has  in  the  foregoing  observations  been  chiefly  obtained 
by  greater  proximity  of  one  cup  of  the  stethophone  to  the 
sounding  body  over  the  other ;  but  this  may  be  procured  by 
other  means.  A  superior  mode  of  conduction  in  respect  of 
one  ear  over  the  other,  or  of  one  cup  of  the  stethophone  over 
the  other,  when  the  ears  and  the  cups  are  similarly  placed  in 
respect  of  the  sounding  body,  will  give  a  like  intensity,  A 
solid  rod  in  the  case  of  one  ear,  while  the  atmosphere  is  the 
only  medium  of  communication  in  the  case  of  the  other,  in 
respect  of  a  sound  of  a  solid  body,  will  suffice  to  give  the 
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moeopoHzittg  intensity.  In  the  same  way  it  has  been  recently 
ascertained  by  Dr,  Scott  Alison  that  water  placed  at  the  distal 
extremity  of  a  hearing  tube  will  give  an  advant^e  of  inten- 
sification or  of  more  perfect  conduction^  sufficient  to  restrict 


£ 


hearing  to  that  ear  favoured  with  it^  aid,  and  to  render 
senfiationless  the  ear  connected  with  the  Bounding  body  by 
meang  of  a  hearing  tube  having  no  water  at  its  extremity  to 
intensify  or  economize  soimd  by  superior  conduction.  A  ring 
of  water  between  the  edge  of  the  hearing  tube  and  the  solid 
sounding  body  will  suffice  for  this  result.  The  restriction  of 
hearing  to  one  ear  is  perfect,  although  the  conditions  of  the 
ears  and  of  the  two  limbs  of  the  differential  stethophone  are 
precisely  alike,  with  the  exception  of  the  ring  of  water.  As 
we  form  our  notions  of  sounding  bodies  being  on  oiu-  right 
hand  or  on  our  left.,  by  perceiving  through  which  ear  audi- 
tory  sensations  are  acquired,  and  as  water  under  the  circum- 
stances gives  an  augtuentation  of  sound  sufficient  to  restrict 
to  one  ear,  an  aural  illusion  may  be  produced  by  having  two 
hearing  tubes  of  equal  length  and  of  the  same  conditions 
brought  in  contact  with  two  windows  respectively,  and 
placing  under  the  cup  of  one  of  them  a  thin  bag  of  water, 
which  may  be  exiled  a  hydrophone,  A  church  bell  or  a 
barrel  organ  will  be  beard  only  through  the  ear  connected 
with  the  window  having  the  water  bag  upon  it>  although 
these  soimding  bodies  may  be  nearer  the  other  window.  The 
mind  is  led  to  believe  that  the  sounding  bodies  are  nearer 
the  window  which  is  the  more  distant  from  them- 
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In  tlie  CHBe  of  some  few  sounds,  the  influence  of  water  ia 
modify  iiig  their  tooe  is  so  great  that  virtually  a  sound  different 
iu  kind  is  lieard.     Thus,  a  watch,  iu  Dr.  Alison's  posaaadcm, 
gives  Bimply  a  short  ticking  emmd  to  that  ear  connected  with 
one  cup  of  the  differential  stethophone  held  in   the  air ;  and 
imparts  a  full  soft  tick,  or  rather  tackj  and  a  musical  beli 
sound  to  the  other  ear  connected  with  the  other  cup  of  the 
instrument  placed  upon  the  thin  bag  of  water  Ijin^   on   the 
watch.     The  mund  of  the  watch  is  ao  modified  by  the  difrerent 
media,  that,  aa  it  were,  two  different  Bounds  are  obtairjed*  a 
fiharp  tick,  and  a  full  sotlt  tack,  and  though  the  wmtchHsound 
JB  conveyed  in  greater  intensity  to  one  ear  than  to  the  other, 
it  is  heard  in  both  ears*     No  loss  of  sensation  t^ikea    pjace, 
as  in  the  c^ise  of  the  same  sounding  body,  sounding  through 
the  same  medium.     The  reason  of  this  exceptiou  to  the  law 
of  auditory  obliteration,  so  to  speak,  is  found  in  the  fact  that 
the  sound  is  no  longer  one,  but  has  become  virtually  two, 
by  being  conveyed  through  two  different  media,  and  it  has 
been  already  stated  that  a  major  impression  sensorial ly  nulli- 
fies a  minor  in  the  cfiae  of  its  own  sound  only,  and  of  no 
other.     The  fine  bell  sound  has  been  simply  made  audible 
by  passing  through  water.     It  is  probable  that  the  double 
hearing  of  some  pereons  which  hm  been  commented  upon 
by  physicians  ha^  been  due  to  a  difference  in  the  two   ears 
involving  a  disagreement  in  the  media  through  which  sounds 
have  had  to  pass*     The  double  hearing  referred  to  has  con- 
sisted of  hearing  the  sounds  of  the  same  sounding  body,  verj 
different  in  character  in  the  two  ears ;  the  sounds  in  one  ear 
being  soft  and  in  the  other  sharp,  and  so  on*     Perhaps,  like- 
wise, certain  sounds  inaudible  in  one  ear  have  been  rendered 
audible  in  the  other,  as  in  the  case  of  the  fine  bell  sound 
above  referred  to,  by  passing  through  better  media.     It  iB  to 
he  observed,  that  in  order  to  have  a  sensation  in  this  manner 
in  both  ears  the  sound  must  not  preponderate  greatly  in  one* 

In  the  ciise  of  Bounds  conveyed  to  the  ear  through  the 
bones  of  the  head,  a  restricting  intenBity  may  be  procured 
by  closing  the  aperture  of  the  external  ear,  as  has  been 
observed  and  commented  upon  by  Mr.  Wheatstone,  A  tumng 
fork  placed  upon  the  middle  of  the  forehead  is  heard  in  that 
ear  only  that  h  closed.  The  closure  prevents  the  escape  of 
sound,  and  promotes  resonance  to  an  extent  gufficient  to  give 
the  restricting  intensity.  Thha  restriction  of  hearing  to  the 
closed  ear  in  the  case  of  sounds  communicated  through  the 
bones  of  the  head  may  be  imitated  by  an  analogous  closing  of 
the  apertures  of  the  differential  stethophone.     Sounds  cam* 
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ummcatjed  in  equal  intenaitj  to  both  limbs  of  the  atethoplione 
at  some  point  between  the  closed  apertures  and  the  ear  knobs 
are  heard  louder  than  when  the  ajierturea  are  open ;  and  if 
one  aperture  only  be  closed,  the  sounds  are  heard  in  that  ear 
only  that  is  connected  with  the  closed  aperture.  The  wetted 
cotton  of  Mn  Yearsley  —  really  a  cotton  and  water  membrane 
—  and  the  gutta-percha  niembrana  tjinpani  of  Mr<  Toynbee, 
thus  applied,  greatly  increase  sounds  conyeyed  to  tlie  atetho- 
phone  at  points  between  the  closed  apertiirea  and  the  ear 
knobs*  By  closing  one  aperture  with  wetted  cotton,  and  the 
other  with  gutta-percha,  the  comparative  value  of  these 
appliances,  so  far  as  intensification  of  sound  commimicated  in 
the  manner  under  confliderationj  may  be  tested*  Both  of 
these  appliances  have  been  found  extremely  beneficial  in  cases 
of  deafiiesa  proceeding  from  perforate  membrana  tympani, 
It  would  appear  that  it  is  by  some  closure  of  the  passages  of 
the  ear  in  persons  partially  deaf  of  one  ear,  that  these  persons 
hear  sounds  communicated  through  the  bones  of  the  head 
in  that  ear  only  that  is  deaf,  a  fact  ascertained  in  an  exten- 
sive impiiry  instituted  by  the  author^  and  that  had  been 
previously  observed  in  a  few  Ciises, 

When  one  cup  of  the  differential  stethophone  is  held 
decidedly  nearer  a  sountiing  body  than  the  other  cup,  the 
Bound  is  perceived,  as  it  were,  in  the  ear  connected  with  the 
nearer  cup;  but  if  the  further  cup  he  brought  somewhat 
towards  the  sounding  body,  so  m  to  obtain  more  sound,  and 
to  be  more  upon  a  par  with  the  other  cup,  the  sensation 
changes  its  seat,  and  is  felt  less  in  the  ear  and  more  towards 
the  centre  of  the  head,  or  the  spot  midway  between  the  two 
cars.  This  centripetal  character  of  sensation  is  more  marked 
as  the  two  cups  attain  to  a  parity,  and  when  this  is  fiilly 
accomplished  sensation  is  located  at  a  central  spot  If  the 
cop,  which  was  at  first  further  from  the  sounding  body,  be 
now  gradually  brought  nearer  than  the  other  cup,  a  ftirther 
transition  of  sensation  is  produced ;  it  leaves  the  central  spot 
ami  moves  towards  the  other  ear,  and  becomes  exclusivt-ly 
located  there,  as  it  w^as  exclusively  located  at  the  first  part  of 
the  experiment  in  the  other  ear.  By  alternately  and  rapidly 
bringing  the  cups  nearer  the  sounding  body,  this  movement  of 
sensation  may  be  rendered  very  striking. 

Lastly,  the  differential  stethophone  affords  an  imfailing 
test  of  the  existence  of  differences  of  intensity  of  sounds  com- 
raunicated  by  different  bodies,  solid,  litiuid,  or  gjiseous*  If 
consecutive  trials  be  rcfpiired  on  tw^o  bodies,  this  is  done  by 
using  the  two  cups  in  succesdoni  the  necessary  movements 
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being  effected  without  changing  the  position  of  the  bead,  and 
with  only  a  very  little  motion  of  the  fingers.  The  coDtra^Et  is 
readily  made,  and  the  difference,  if  any,  with  faeilitj  dis- 
cohered.  If  both  limbs  of  the  instrument  be  eimultaneoUislT 
employed,  and  if  the  difference  in  the  amount  of  the  same 
sound  conveyed  to  the  instrument  be  material,  an  absolute 
test  IB  procured  at  once;  for^  as  has  been  already  explained^ 
no  Boimd  will  be  he^jd  in  one  ear,  and  a  fnll  eoiind  will  be 
heard  in  the  other.  For  example,  a  musical  box  placed  upon 
the  banks  of  the  Serpentine  is  heard  in  that  ear  wbich  is 
supplied  with  that  limb  of  the  stethophone  (an  elongated 
one)  whose  cup  is  immersed  in  the  river,  and  not  at  all  in 
that  connected  with  that  limb  whose  cup  is  held  upon  the 
ground.  In  the  same  way  this  test  of  restriction  of  hearing 
to  one  ear,  or  of  uno-aural  hearing,  is  available  for  deciding 
upon  the  comparative  acoustic  value  of  different  arrange- 
menta.  If  we  desire  for  instance  to  know  whether  giirruund- 
ing  a  glass  with  water  and  another  with  air  both  filled  mth 
water  and  previously  being  equal  in  communicating  sound 
to  the  stethophone,  gives  a  difference  of  sound,  the  fact  is 
immediately  made  known.  The  ear  connected  with  the  limb 
of  the  stethoscope  immersed  in  the  glass  surrounded  with 
water  hears  nothing,  while  the  ear  connected  with  the  glass 
surrounded  with  air  has  a  distinct  sensation.  S.  S.  A. 


TIIE  EMPLOYMENT  OF  WATEH  IN  AUSCULTATION, 
[I^Qm  tM  MiHUcul  Ttrnei  and  GtatiUj  July  2,  1850.] 

When  lately  engaged  in  performing  experiments  upon  the 
propagation  of  sound,  I  ascertained  that  water  placed  between 
the  aperture  of  a  hearing-tube  and  a  solid  sounding  bodj^ 
gave  an  iucreaise  to  the  ffound  conveyed  to  the  ear  without  it, 
and  that  a  sound  so  near  as  to  be  inaudible  without  water  ea 
interposed  was  made  audible  by  the  addition  of  this  raedium 
of  communication.  For  example,  —  a  watch  placed  upon 
a  table  would  be  moderately  well  heard  when  listened  to 
through  a  hearing-tube  with  it«  aperture  placed  immedi- 
ately upon  thatr  table ;  but  would  be  better  heard  when  the 
aperture  of  the  hearing-tube  was  placed  in  water  lying  upon 
the  table ;  and  the  soimd  of  a  watch  removed  to  some  dis- 
tance upon  the  table,  though  not  heard  by  meana  of  the 
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aperture  of  the  hearing  tube  placed  directly  iipon  this  body, 
would  be  rendered  audible  by  interposing  water* 

The  amount  of  increase  of  sound  thus  procured  by  the 
interposition  of  water  is  very  considerable,  and  is  such  as 
Yery  materially  to  add  to  the  value  of  hearing  tubes  when 
employed  upon  the  soimda  of  solid  bodies.  The  increase  of 
sound  m  very  striking ;  an  impression  is  made  upon  the  mind 
as  if  the  sound  were  proceeding  from  a  body  greatly  larger 
than  it  really  is;  the  soimd  is  louder;  it  is  also  ftiUer 
and  soften  If  the  sounding  body  be  listened  to  through  a 
double  stethoscope,  such  as  ray  differential  stethopbone  or 
phonoscope^  which  has  two  apertures  for  conveying  sounds 
separately  to  both  ears ;  and  if  in  the  ca^e  of  one  of  these 
apertures  water  be  interposed,  such  is  the  increase  of  sound 
so  produced^  that  the  mind  becomes  conscious  of  the  sound 
in  that  ear  only,  having  the  advantage  of  the  interposed  water, 
The  mind  now  becomes  unconsciouii  of  any  sound  in  the  other 
ear;  although^  previouB  to  the  employment  of  the  water,  the 
mind  was  perfectly  sensible  of  it.  This  phenomenon  forms 
a  good  test  of  the  water  having  produced  a  stronger  auditory 
sensation;  for  I  have  ascertained  that  the  same  sound 
conveyed  in  a  major  intensity  to  one  ear  sensorial ly  nullifies 
a  minor  impression  from  the  same  sounding  body  conveyed 
to  the  other  ear.  This  is  the  test  of  restriction  of  hearing 
to  one  ear,  or  of  imo -aural  hearings 

The  quantity  of  water  which  will  give  an  increase  of  sound 
need  not  be  more  than  a  fine  filxu  under  the  hearing  tube^ 
and  extensive  enough  to  connect  the  entire  circumference  of 
the  aperture  with  the  solid  sounding  body.  When  water  in 
such  small  quantity  ih  employed,  the  increase  of  sound  is  made 
more  obvious  by  holding  the  aperture  of  tlie  hearing  tube  very 
lightly  upon  the  solid  body,  and  the  result  may  be  made  still 
more  remarkable  by  raising  the  edges  of  the  aperture  a  very 
little  from  tbe  solid  body,  taking  care  to  preserve  the  water 
in  contact  w^th  its  entire  circumference,  and  also  in  contact 
with  the  solid  body,  the  water^  in  fact>  being  preserved  in 
the  shape  of  a  ring,  with  one  edge  in  contact  with  the  hearing 
tube  and  mth  the  other  in  contact  with  the  solid  body^ 

In  the  case  of  soimds,  such  as  those  of  a  watch,  a  greater 
increajse  of  sound  is  obtained  by  employing  a  large  quantity 
of  water,  such  as  a  tumblerful  or  a  bowlful;  but  if  a  very 
great  amount  of  water  be  employed,  such  as  that  in  a  large 
cistern,  and  the  hearing  tube  be  placed  at  one  extremity  and 
the  sounding  body  at  the  other,  no  increase  may  be  obtainedj 
and  indeed  the  sound  may  be  rendered  inaudible,  —  for  it 
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in  well  remombered  tliat  eoimd  dtminkhes  in  the  r&tio  «>f 
the  square  of  the  distaacep  and  water  gives  no  ejcception  to 


ttb  law.  For  an  increase  of  sound  to  be  procured  the 
diminution  from  distjince  miist  be  leas  than  the  augmentatioii 
from  the  intenBifying  propertj  of  water.  In  the  ease  of] 
sounds,  such  as  are  protluced  by  striking  one  large  stone  upon 
another  upon  the  dry  ground,  an  intensification  of  sound  maj 
be  procured,  although  the  water  inteirening  may  be  many 
feet  in  extent* 

The  increase  of  sjoimd  procured  by  the  interposition  of  I 
water  varies  much  with  the  material  of  which  the  bearmg 
tube  is  formed.  W'ooden  and  metallic  plate  tubeSj  such  as 
are  firm  or  non-flexil>le,  receive  no  advantage  from  water; 
tubes  BUch  as  the  flexible  stethoscope  and  ordinary  hearing  or 
speaking  tubes  acquire  a  material  reinforcement  from  water, 
while  tubes  made  of  india-rubber  gain  a  very  great  ad- 
vantage from  the  interposition  of  this  medium.  It  ruay  be 
Btated,  an  a  general  rule,  that  the  more  a  hearing  tuba 
becomes  a  mere  air  instrument,  and  departs  from  the  character 
of  a  solid  conducting  iustnimcnt,  the  more  water  adds  t«  ita 
acoustic  value,  Wlu^u  a  tube,  hy  means  of  firm  solid  w^alJs, 
becomes  rnun*  of  a  solid  conductor  of  sound,  water  becomes 
less  usct\il*  till  at  hmU  ^  in  the  ca^e  of  a  wooden  stethoscnpe 
with  ouly  a  fine  bore,  it  diminishes  sound,  aod  acts  as  a 
dami^^r, 

Thii  ^H»mtniction  of  hearing  tubes  materially  aflFecta  the 
resulti*  obtained  from  the  employment  of  water.  A  tube 
which  IM  ()rovided  with  an  ear-piece  that  enters  the  meatus 
C^teruiK^  BerveB  to  show  the  augmenting  property  of  water 
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more  than  one  having  a  circular  disc  to  cover  the  external 
ear*  A  cup  or  expanded  extrernitj,  for  the  collection  of 
gound^  serves  likewise  to  increase  the  reinforcing  power  of 
waten  The  contraction  of  the  tube  beyond  the  cup  to  the 
unifarra  si^e  of  the  external  meatus  favours  the  same  result. 

\Miatever  interferes  with  the  free  undulations  of  the  air 
contained  in  the  tube  reduceg  the  property  of  water  under 
congi deration.  If  a  piece  of  membrane  of  the  greatest  tenuity 
be  stretched  across  the  tube  or  bore  of  the  instrument, 
between  the  cup  or  aperture  and  the  aural  extremity,  the 
result  is  materially  reduced* 

If  a  tube  be  converted  into  a  solid  body  by  closing  up  the 
hallow  part,  water  far  from  increasing  the  sound  beard, 
materially  reduces  it,  A  solid  rod  of  wood,  such  as  a  ruler 
or  a  solid  stethoscope,  is  deteriorated  by  wat^r  employed  in 
the  manner  under  consideration. 

The  evenneaa  or  unevenness  of  the  surface  of  sounding 
bodies  materially  afiFects  the  result  obtainable  from  water 
when  hearing  tubes  are  employed-  The  augmentation  of 
sound  is  much  greater  when  the  surface  is  rough  and  uneven, 
and  thus  prevents  the  exact  fitting  of  the  cup  of  the  hearing 
tube  upon  it. 

The  consistence  of  solid  bodia«i  naturally  afFects  the  result 
of  the  employment  of  water-  The  effect  is  greater  in  the 
c-a^e  of  hard  resisting  bodies,  such  ss  wood  or  stone,  than  of 
soiler  bodies,  such  as  leather. 

The  freedom  or  constrained  position  of  the  cup  or  the  tube, 
in  respect  of  capability  of  vibrating,  very  materially  influences 
the  action  of  water-  If  the  cup  be  held  firmly  by  the  fingers 
the  result  is  greatly  deteriorated.  If  the  cup  be  pressed  to 
the  bottom  of  a  vessel  containing  water,  the  sound  he^^  is 
greatly  less  when  it  is  kept  free  in  media  aqua^ 

In  order  that  water  shall  augment  musid  in  the  manner 
under  consideration,  viz.,  from  solid  bodies  through  hearing 
tubes,  it  is  necessary  that  the  water  come  in  immediate 
contact  with  the  aperture  of  the  tube,  or  be  separated  from 
it  only  by  some  thin  movable  or  vibrating  body,  such  as  thin 
india-rubber,  gutta-percha,  or  other  membrane  or  other  solid 
body  which,  in  refereuce  to  the  strength  of  the  sound,  shall 
be  small  and  vibratory*  A  thin  membrane  offers  little  im- 
pediment in  the  case  even  of  a  fine  delicate  sounds  but  a  thin 
layer  of  wood,  the  one  fiftieth  part,  of  an  inch  in  thicknees^ 
will  materially  counteract  the  augmenting  power  of  water  in 
the  case  of  a  fine  sound,  such  as  that  of  a  watch  or  even  of 
a  tuning-fork.    The  more  the  intervening  solid  b<xly  id 
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indispoaed  to  vibratej  the  more  it  int^rfereg  with  the  sound- 
aiigmentiDg  property  of  water.  For  a  layer  of  wood  om 
twelfth  of  au  inch  thick,  placed  between  the  water  and  the 
hearing  tube,  to  admit  of  the  advantage  of  water  being  eveo 
in  some  degree  manifested,  the  fioimd  proceeding  from  the 
solid  bijdy  bejoud  the  water  must  be  very  loud  and  capable 
of  violently  agit-iiting  the  water,  and  the  wood  placed  between 
it  and  the  hearing  tube.  Layers  of  india-rubber  offer  ranch 
leaa  impediment  to  the  augmenting  power  of  water ;  these, 
in  fact,  act  as  membranes.  Thin  membranes  offer  no  semiible 
impediment  whatever. 

When  hearing  tubes  are  to  be  employed  lower  than  the 
mere  surface  of  water,  and  we  desire  to  have  the  fullest 
pof^sible  amount  of  sounds  it  is  neceegary  to  close  the  lower 
aperture  of  the  tul^e,  bo  that  the  water  shall  not  enter  into 
the  interior  of  the  instrument.  If  this  be  not  done  no  sensible 
increase  of  the  sound  is  obtained  by  carrj^ing  the  instrument 
lower  in  the  case  of  a  hearing  tube  of  uniform  diameter,  or 
a  simple  cylinder^  and  a  great  reduction  of  the  eoimd  is  ob- 
served in  the  ease  of  a  hearing  tube  which  i.s  provided  with 
an  expanded  bell-s^haped  or  other  widened  aperture,  mich  m 
the  cup  extremity  of  the  st^Bthoscope.  It  in  very  difft-rent 
-with  tubef!,  whether  cylindrical  or  expanding  at  the  apertur^^-^, 
closed  with  niemliranes ;  for  the  more  these  instruments  are 
sunk  the  greater  is  the  amount  of  sound  procured.  The 
increase  of  sound  procured  by  sinking  such  an  instrument 
is  very  great,  provided  the  solid  sounding  body  be  not  far 
distant^ 

In  the  experiments  of  M,  Collodou,  in  the  Lake  of  G-eneva, 
in  1826,  a  cylinder  of  uniform  diameter  was  employed,  and 
it  was  closed  at  the  bottom  with  tin,  the  same  material  of 
which  the  walls  were  constructed.  It  was  three  yards  long 
and  eight  inches  In  diameter.  This  hearing  tube  was  pro- 
vided neither  with  a  fine  tube  to  pass  into  the  ear,  nor  with 
an  expanded  extremity  for  the  better  collection  of  sound,  go 
that  as  a  hearing  tube  instrument  it  was  very  defective, 
having,  besides,  the  disadvantage  of  a  solid  bottom.  But  in 
some  of  my  experiments  upon  sound  in  water  proceeding 
from  solid  bodies,  I  have  employed  an  instrument  having  al! 
the  advantages  of  construction  pi^ssessed  hy  an  ordinarv 
hearing  tube,  viz.,  a  cup,  or  expanded  extreniity  or  aperture, 
for  collecting  the  diverging  pulses,  so  to  apeak,  of  sound,  and 
to  converge  them  together;  a  narrow  tube  to  carry  these 
converged  pulses,  and  an  open  extremity  to  pa^  into  the 
external  canal  of  the  ear,  so  that  the  sonorous  pulses,  without 
suffering  diminution  by  escape  into  the  external  air,  should 
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impmge  tipon  the  membrana  tjonpaiii  and  the  solid  walls  of 
the  meatus.  These  advantages  of  conBtruction  in  heariug 
tubes  are  as  desirable  in  dealing  with  souods  in  water  aa  with 
sounds  in  air;  and  if  the  precaution  above  referred  to  be 
adopt'ed,  are  as  completely  obtainable,  ^Tien  an  expanded 
extremity  or  aperture  is  closed  with  membrane  and  sunk 
deep  in  water,  all  the  sonorous  rays  which  reach  the  aperture 
act  upon  the  air  within  the  aperture,  and  are  continued  on 
through  the  column  of  air  to  the  ear ;  but  if  the  membrane 
be  withdrawn,  the  water  rises  into  the  open  aperture  and 
reaches  to  the  narrow  part  of  the  tube,  the  area  of  which  may 
be  perhaps  only  one  twentieth  of  that  of  the  aperture,  con- 
Betjuently  the  sonorous  rays  or  pulses  which  reach  the  column 
'  &f  air  in  the  tube  are  greatly  less.  Besides  this  disadvantagej 
there  is  another  and  greater  —  the  free  vibration  of  the 
materials  of  the  expanded  extremity  of  the  hearing  tube 
consonating  with  the  external  water  in  a  state  of  sonorous 
undulation  is  very  materially  impeded,  and  its  reaction  upon 
the  contained  coliunn  of  air  and  upon  the  surface  of  the  water 
in  contact  with  the  air  is  interfered  with  by  the  presence  of 
the  wateT  in  the  interior.  The  resistance  of  the  water  in 
the  interior  is  sufficient  to  interfere  with  the  undulations  of 
the  walla  of  the  tube  on  which  so  much  of  the  advantage  of 
hearing  tubes  depends.  That  the  admission  of  water  reduces 
to  a  great  extent  the  vibrations  of  the  tube  may  be  at  once 
proved  by  placing  the  fingers  upon  the  instrument:  the 
vibrations  are  sensibly  reduced,  and  may  he  even  rendered 
altogether  imperceptible  to  the  touch. 

By  the  interposition  of  water  between  a  solid  sounding 
body  and  the  aperture  of  a  hearing  tube,  soimd  is  conveyed 
further  than  by  emplojrlng  simply  a  hearing  tube  without 
water;  so  that,  when  it  is  necessary  to  convey  a  sound  far 
through  a  hearing  tube,  water  may  Ik;  advantageously  em- 
ployed J  but  it  is  not  to  be  forgotten  that,  whether  we  employ 
water  or  dispense  with  it,  sound  is  liable  to  decay,  and  that, 
ae  the  distance  travelled  increases,  the  intensity  of  sound 
diminishes. 

These  observations  having  been  made,  I  procaed  now  to 
the  consideration  of  the  employment  of  water  in  the  auscul- 
tation of  the  sounds  of  the  human  body,  and  more  eepecially 
of  the  morbid  sounds  of  the  chest 

The  HTDnoPHONE. — If  we  desire  to  employ  water  bb  an  agent 
in  auscultation  and  in  aid  of  hearing  tubes,  difficulties  at 
once  present  themaelvea.  To  apply  water  to  the  chest  is  easy 
enuugh ;  but  it  is  not  so  easy  to  retain  it  there  in  a  suitable 
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manner.  The  appUcation  of  water  may  be  unpleasant  to  th^ 
patteut,  and  by  wetting  his  clothes  may  give  rise  to  much 
annayanoe  and  inconvenience.  The  idea  occurred  to  me  that 
if  I  could  confine  water  in  some  material  that  would  not 
iDterfere  with  its  sound -in  tensii^iuj^  power,  a  material  adran> 
tage  would  be  gained,  and  we  should  have  a  convenient  mode 
of  reinforcing  hearing  tubeap  In  the  preceding  part  of  the 
paper  It  was  statt-d  that  a  thin  membrane  offeru  no  sensible 
impediuient  in  the  way  of  water  iutensifying  sound,  although 
thick  and  non-elaj*tic  or  non-vibrating  btxiies  did,  and  taking 
advantage  of  thiM  tact,  I  made  a  waterproof  bag  of  india- 
rubber  to  contain  water*  The  india-rubber  membrane  is  so 
thin  ae  to  offer  little  or  no  resiijitunce  to  the  undulations  of 
water-  The  bag  is  about  the  size  of  a  large  watch,  and  is 
sufficient  to  receive  the  extremity  of  an  ordinary  flexiblt5 
stethoscope,  or  to  form  a  medium  of  connection  between  the 
external  ear  and  a  solid  sounding  body  such  as  the  human 
chest.  The  tliickneii«  of  the  bag  is  not  above  the  third  of  an 
inch.  Nothing  is  gained  by  greater  thickness,  and  the 
advantages  of  aound  having  to  travel  only  a  abort  way,  and 
also  of  only  a  very  little  w^eight  pressing  upon  the  soiindlng 
biidy,  are  secured.  The  sonorous  pidses,  so  to  speak,  are 
readily  taken  up  from  the  solid  body  or  the  chest,  and  are 
conveyed  through  the  water  and  membrane  on  either  gide^ 

and  reach  the  edge  of  the  aper- 
ture of  the  hearing  tube  and 
the  contained  air,  whether  the 
ingtmment  l>e  the  flexible  ste- 
thoscope, the  human  ear,  or 
any  other  hearing  tube.  This 
instrument  possesses  valuable 
advantages,  and  I  have  therefore 
ventured  to  give  it  a  name,  that 
of  the  hydrophone,  Jt  Jits  ad- 
mirably and  exactly  upon  the 
part  of  the  chest  to  which  it  is 
applied,  however  uneven  and 
irregular,  whether  this  be  a  pro- 
jecting rib  or  a  deeply  sunk  in- 
tercostal space,  a  broiui  level 
siufiice  or  a  uarrow  depression, 
the  clavicle  or  spine  of  the  aca- 
pnia. By  itJ3  other  side  the  hy- 
drophone fits  m  exactly  to  the 
aperture  of  the  heariug  tube  or 
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to  the  exterior  of  the  human  ear.  Every  part  of  the  aoHd 
body  covered  by  the  hydrophone  contributes  its  quota  of 
sound-  The  fittmg  of  the  instrument  to  the  hearing  tube 
prevents  the  escape  of  eouud  from  the  contained  air  to 
the  external  atmospherej  and  by  this  means  resonance  of 
the  contained  air  and  of  the  containing  tube  is  greatly  pro- 
moted, with  the  result  of  a  greatly  augmented  Bound,  The 
edge  of  the  hearing  tube  sit*  so  easily,  and  with  so  little  re- 
sifltAEce  from  the  water-bag,  or  bydropboue,  that  the  vibra- 
tions which  are  commimicated  to  it  are  readily  reciprocated, 
and  find  none  or  little  of  that  resistance  so  fatal  to  its  vi- 
brations when  pressed  upon  a  solid  body.* 

The  hydrophone  may  be  employed  either  in  aid  of  the 
stethoscope,  or  as  a  distinct  acoustic  instrument  by  itself. 
In  the  case  of  wooden  stethoscopes  which  are  solid,  applied 
to  the  distal  aperttire,  it  m  injiuioim  by  damping  sound ;  in 
the  case  of  the  hollow  wooden  stethoscope  it  in  of  no  material 
value,  for  water  is  an  indifferent  conductor  of  sound  from  a 
solid  body  to  another  solid  body,  and  it  may  be  stated  that 
the  hollow  wooden  stethoscope  is  more  a  solid  than  an  air 
instrument,  ^^'bat  it  gains  ajs  an  air  instrument  from  the 
water,  is  lost  as  a  solid  instrument*  In  fact  more  may  be 
lost  in  the  one  way  than  is  gained  in  the  other. 

It  is  in  the  case  of  the  flexible  st^jthoscope  that  the  hydro-* 
phone  forms  a  material  aid  in  auacidtation  by  hearing  tubes. 
The  flezible  stethoscope  is  here  meant  to  signify  all  ste- 
thoscopes into  whose  construction  flexible  tubes  enter,  either 
forming  the  whole  tube  part  of  the  instnunent,  as  in  the 
ordinary  flexible  stethoscope,  or  part  only,  as  in  Camman's 
double  stethoscope,  or  my  own  differential  stethoscope. 
These  instruments  are  essentially  air  instruments,  and  I  am 
glad  to  say  that  Camman  designated  his  instrument  such 
when  he  first  made  it  known ;  for  this  corresponds  with  my 
o^Ti  investigations-  In  the  case  of  all  these  instruments  the 
intensification  of  soimd  by  the  hydrophone  is  so  material, 
that  I  have  no  hesitation  in  saying  that  without  its  employ- 
ment their  resources  are  by  no  means  fully  made  available. 
To  have  the  full  benefit  of  any  one  of  these  instniments  the 

*  A  fact  whidi  I  hriTe  veiy  l&My  ascertamed  appeJtHi  to  me  veU  worthy  of 
being  bere  i^corded.  It  beArs  dinectly  upon  the  import &Qce  of  pt-rfi'Ct  fr<?edom 
of  tliii  Clip  of  flexible  etetbo»copes>.  A  cup  held  ralln^r  finnlj  upon  a  piec<*  of 
wofid  upon  which  a  tuning-forJt  i&  pla<!*d  girm  a  fainter  auditory  scEusatiou 
than  wnc*£i  held  loose,  hut  the  uuditory  sensation  is  forthpr  and  very  mute- 
mUy  Tetlnced*  if  instead  of  being  held  ftrai^  the  cnp  be  glued  i4>  the  piece  of 
w<Ktd.  Here  wf  have  perfect  oontinnily  but  reduced  soundt  The  expknation 
is  found  m  the  reduced  vibration. 
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hydrophone  is  essential.  Respiratory  soirnds^  hemlthy  and 
morbidj  which  are  audible  with  the  simple  flexible  etatho^cope, 
are  made  more  audible  when  the  hydrophone  is  placed  undei* 
iL  Rhonchi  and  moLst  crepit^ation  are  strikingly  augfmented. 
Vocal  resonance,  solid  and  cavemoiiSj  dry  and  moiat  are  lo  a 
marked  manner  amplified*  Pectoriloc|uy  acconapatii^  with 
much  vibration  of  the  cheetj  ifi  increajsed  in  a  very  striking 
manner.  Murmurs  of  the  heart,  usually  heard  in  a  mitigat^ed 
form  only  by  flexible  stethoscopes  —  at  least  in  my  ex- 
perience —  are  conveyed  to  the  ear  so  as  to  produce  a  very 
distinct  and  defined  sensation.  To  sum  up,  it  appears  to  me 
that  flexilile  stethoscopes,  however  ingeniously  conMructod 
with  twisted  wire  and  other  contrivances,  are,  compared  with 
the  simple  wooden  stethoscope,  esseDtially  defieient  ns  eound- 
conveying  instniment^,  some  few  sounds  excepted ;  but  tl 
the  hydrophone  greatly  counteracts  this  deficiency  and  br 
them  up  much  more  to  the  rank  of  Laennec's  stethoscope. 
But  the  inquiry  may  be  made,  —  '^Miat  good  purpose  can  the 
hydrophone  subserve  under  such  circumstances,  if  it  can  only 
bring  a  second-rate  instrument  nearly  up  to  the  position  ofj 
another?  The  answer  is  this,  —  There  are  situations 
occasions  which  require  the  flexible  instrument-s,  as  is  well 
known,  and  it  is  certainly  important  t^  render  themj  defective 
though  they  are,  as  useful  acoustic  instruments  as  is  possible 
It  may  be  possible  to  place  the  cup  of  a  flexible  tube  witltl 
a  hydrophone,  vmder  itj  where  it  would  be  difficult  or  im- 
possible to  employ  a  wooden  stethoscope.  In  auscultatmgj 
the  sounds  of  the  gravid  utenis,  or  of  the  foetus  in  process 
birth,  a  flexible  stethoscope  with  a  hydrophone  might  possibly 
afford  evidence  that  would  under  certain  circumstances  he 
very  important. 

Pulsating  tumours  of  the  chest,  too  tender  to  admit  of  the 
pressure  of  the  wooden  stethoscope^  or  even  of  the  naked  cup 
of  the  flexible  stethoscope,  or  upon  which  it  might  be  dan- 
gerous or  hazardous  to  exercise  pressure,  are  well  auscultated 
by  means  of  the  flexible  st-athoscope,  provided  either  with  a 
flat  ear-piece  or  a  tubular  ear-piece  to  enter  the  meatus, 
having  the  hydrophone  placed  under  it  and  upon  the  morbid 
part.  The  hydrophone  takes  up  soimd  from  every  part; 
however  uneven  it  may  be^  it  forms  a  soft  water  cushion,  and 
it  serves,  at  the  same  time,  greatly  to  reinforce  sound  procured 
without  it.  In  practice  I  have  on  many  occasions  with  the 
aid  of  the  hydrophone,  distinctly  heard  munuurs  of  the  heart, 
of  the  existence  of  which  I  had  l>een  in  doubt  when  simply 
employing  the  flexible  stethoscope* 
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I  have  observed  that  when  the  flejtible  atethtiscope  is  em- 
ployed with  the  clothes  of  the  patient  intervemug,  m  is 
UDavoidable  under  some  circumstancesj  as,  for  ijistance,  when 
time  does  not  admit  of  undressingj  or  when  the  patient  would 
suffer  by  exposure  to  cold^  the  impression  made  upon  the  ear 
by  lung  and  lieart  sounds  ia  greatly  enfeebled,  and  is  very 
unsatisfactory.  This  evil  attendant  upon  the  employment 
of  the  flexible  stethoscope,  inchiding  Oamman'a  double 
stethoscope,  and  my  own  differential  stethoscope,  is  obviated, 
I  may  say  altogether,  by  placing  the  hydrophone  under  the 
stethoscope.  The  reinforcement  of  the  sounds  is  so  great  as 
to  be  quite  surprising,  as  well  as  very  usefuL  An  examination 
that  would  be  worthless  is  by  the  use  of  the  hydrophone 
rendered  satisfactory.  This  result  is  obtained  partly  by  a 
'gentle  yet  efficient  pressure  exerted  upon  the  clothes,  com- 
^pressing  them  into  less  density  by  excluding  layers  of  air. 
But  a  great  portion  of  the  result  is  due  to  a  more  complete 
closure  of  the  aperture  of  the  instnunent,  attained  by  a 
surface  of  water  covered  by  thin  membrane j  than  can 
be  secured  by  one  of  porous  and  comparatively  uneven 
cloth,  &c. 

In  the  examination  of  children,  the  employment  of  the 
hydrophone,  together  with  the  double  or  the  differential 
stethoscope,  is  moat  satisfactory,  and  is  well  deserving  of 
notice  here.  I  believe  it  to  be  a  very  great  improvement 
upon  the  use  of  the  wooden  stethoscope,  and  well  worthy  of 
the  adoption  of  the  profession  in  dealing  with  children-  The 
intensity  of  sound  procured  is  nearly  the  same  as  in  the  ciise 
of  wooden  instruments.  The  cup  of  the  stethoscope  fits 
perfectly  upon  the  water,  which  it  can  seldom  do  upon  the 
"[larply-curved  chest  of  infants,  and  thus  much  economizing 
|of  sound  is  seciu-ed.  For  the  same  reasons  no  irregiUar 
(pressure  is  endured*  The  child  suffers  no  pidn,  and  is  spared 
one  great  source  of  restlessness  and  voctieration.  Lastly  the 
employment  of  the  hydrophone  and  a  flexible  stethoscope 
causes  no  alarm,  as  in  the  case  of  the  wooden  instnmient,  and 
is  very  generally  the  soiu-ce  of  much  interest  and  even 
amusement  to  the  child,  who  consequently  remains  in  a  state 
of  quietude  very  favourable  for  the  examination  of  the 
auscultatory  I  constantly  examine  children  with  the  utmost 
ease  and  deliberation  in  this  way,  whom  I  should  otherwise 
have  to  send  away  after  fruitless  efforts  at  auscultation. 

The  same  method  of  examination,  viz.,  by  the  hydrophone 
and  the  flexible  stethoscope,  including  Camman's  double  ste- 
thoscope  and  my  differential  stethoscope,  is  very  valuable  in 
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the  case  of  wasted  patients  The  employment  of  the  woodea 
stethoscope  with  euch  persons  is  frequentlj  painful,  and  m 
poBitively  cruel.  Moreover,  as  the  aperture  fits  very  badlj, 
it  IB  highly  unfavoarable  for  the  propagation  of  sound  to  the 
ear.  Now,  the  wat*?r-pad,  or  hydrophone,  sinks  into  the 
hollowed  intercostal  epaceg,  and  conies  into  complete  contact 
with  the  entire  circumference  of  the  mouth  of  the  atetho^ope, 
at  once  collecting  more  sound,  preventing  its  escape,  and 
obviating  the  occurrence  of  painful  pressure. 

Upon  blistered  surfaces  and  parts  tender  either  frooi  in- 
ternal disease  or  from  external  applications,  this  mode  of 
auscultation  is  much  superior  to  that  by  the  wooden  stetlio- 
scope.  'When  an  examination  by  the  latter  instrument  Is 
positively  refused,  one  by  the  method  under  consideration  ia 
at  once  permitted  as  being  altogether  painless.  Many 
patients,  particularly  females  with  tender  and  wanted  chest^^ 
have  expressed  to  me  their  satisfaction  with,  and  surprise  at, 
this  painless  mode  of  examination, 

A  very  slight  atigmentatioii  of  sound,  in  the  case  of  some 
sounds,  is  procured  by  placing  the  hydrophone  on  the  proxi^ 
mal  or  aural  extremity  of  the  ordinary  wooden  stethoscope 
but  it  is  scarcely  available  in  practice. 

The  bag  of  water,  or  hydrophone,  as  I  have  ventured  to  call 
it,  is  of  service,  not  only  in  the  case  of  artificial  healing  tubas, 
but  in  that  of  the  natural  hearing  tube,  viz,,  the  ear.  Applied 
to  the  naked  chest  it  forms  a  stethoscope  not  materially 
inferior  to  the  best  wooden  stethoscope,  length  exceptedt 
When  the  part  auscultated  is  very  uneven  or  much  curred, 
by  fitting  well,  it  excels  the  wooden  instrument  in  an  acoustic 
point  of  view.  By  fitting  wt^ll  also  upon  the  external  ear  of 
the  auscuUator,  and  by  closing  thoroughly  the  meatus  exter- 
nusj  great  acoustic  advantiiges  are  obtained.  The  sonorous 
undulations  are  freely  conveyed  to  every  part  of  the  external 
ear,  the  air  in  the  meatus  comes  in  immediate  contact  with 
the  instrument  without  the  possibility  of  any  sonorous 
undulations  escaping.  The  sonorous  undulations  of  the  walls 
of  the  tube  and  those  of  the  enclosed  air  react  upon  each 
other.  The  water  again  reciprocates  as  a  soimdino^-boajrd» 
and  the  general  resonance  is  greatly  promoted  by  the  thorough 
closure  of  the  tube.  The  closure  of  the  meatus  is  greatly 
more  complete  in  the  case  of  the  water-bag  than  can  be  pro- 
cured by  any  ordinary  wooden  disc.  The  complete  closing 
of  the  ear,  it  may  be  remarked,  is  useful  chiefly  by  promoting 
Tesonance,  and  not,  as  has  been  erroneously  taught  by  some 
eminent  stethoscopists,  by  excluding  other  sounds. 
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The  hydrophone  forma  a  great  aid  to  the  external  ear 
whee  the  patient  is  to  be  examined  with  his  clothes  still  upoa 
him.  Ab  a  general  rule,  good  stethoscopista  strip  their 
patients  for  examination,  but  it  may  be  sometiraea  desirable 
to  examine  through  the  clothes,  aa  in  probably  trivial  cases, 
when  there  is  little  time,  when  the  patient  suffers  from  cold, 
or  when  the  examination  is  only  a  supplementary  one,  or  when 
a  rough  observation  will  suffice.  lo  such  an  examination  the 
hydrophone  proves  of  great  value :  a  sound  which  is  very  indis- 
tinct to  the  ear  placed  upon  the  elothes,  becomes  full  and  dis- 
tinct when  the  hydrophone  is  employed^  Voice  sounds, 
heart  sounds,  and  rhonchi  are  greatly  improved.  Employed 
in  this  manner,  I  am  inclmed  to  think  the  hydrophone  is 
nearly  equal  to  the  wooden  stethoscope. 

The  water  instrument  has  this  material  advantage,  that  it 
is  very  readily  moved  from  one  place  to  another  — ^  i,  e,, 
from  one  part  of  the  chest  to  another*  For  example,  in 
examining  the  back,  the  whole  of  the  surface  may  be,  as  it 
were,  run  over  without  once  lifting  the  head,  the  hydrophone 
being  shifted  with  the  ear  upon  it  from  place  to  place. 

In  respect  of  delicacy,  the  hydrophone  is  not  without  some 
,  value ;  for,  in  the  caae  of  females,  the  interposition  of  this 
instrument  meets  the  objection  to  the  imediate  contact  of  the 
ear  of  the  ausciiltator  with  the  chest  of  the  patient,  Ti\Tien 
the  application  of  the  hydrophone  gives  aimoyance  from  its 
coldness,  this  evil  may  Jje  readily  obviated  by  placing  the 
instrument  in  warm  water,  or  by  otherwise  warming  it. 
Minor  advantages  of  this  instrument  are  its  portability  and 
p  cleantiness. 

Other  liquids,  besides  water,  tend  to  intensify  sound 
proceeding  from  solid  bodies,  and  conveyed  to  the  ear  by 
means  of  hearing  tubes,  but  none  experimented  upon  have 
given  practically  better  results.  Mercury  give^  an  increase, 
and  the  character  of  the  sound  is  heavy  and  forcible.  Thick 
glutinoiis  fluids,  such  as  treacle  and  marmalade,  and  thick 
oilg,  give  less  increase  than  water;  and  much  of  the  fine, 
liquid,  vibrating  character  of  the  sound  when  passed  through 
water  is  lost. 

Some  solid  bodies  serve  likewise  to  give  a  stronger  auditory 
impression  when  placed  upon  other  solid  bodies,  when  hearing 
tubes  are  employed-  Layers  of  paper,  such  as  a  pamphlet, 
layers  of  giitta-percha  membrane,  and  thin  slices  of  india- 
rubber,  lard,  and  butter,  give  an  increase,  but  it  is  much  less 
than  is  obtained  from  wat^r.  In  the  case  of  these  solid 
bodies  the  augmentation  is  due  to  two  circumstaDces :  Ist* 
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the  exa£t  fitting  of  the  metrument  upon  them ;  2iid,  the 
greater  amount  of  iti^  vibration  in  their  case  than  in  that  of 
more  solid  and  resisting  bodies*  Dr.  Sibaon  has  long  em- 
ployed a  stethoscrjpe  closed  with  a  thm  plate  of  wood,  with 
the  effect  of  rendering  valFular  sounda  more  diBtinct*  Thai 
I  may  not  appear  mtentionally  to  ignore  anything  that  hat 
been  done  by  a  profesaional  brother,  I  deem  it  ri^ht  to  saj» 
that  a  water  stethoscx^pe  was  invented  some  yeara  ago ;  the 
name  of  the  inventor  I  have  been  unable  to  discover.  I  ha^e 
endeavoured  to  find  some  printed  details  of  thig  iimtnimeiilt 
but  have  failed.  Dr,  Hamilton  Roe  and  Dr>  Markham  ha^e 
informed  me  that  they  have  seen  an  instrument  eo  called^ 
It  is  said  to  be  a  solid  tube  filled  with  water,  but  I  cannot 
conceive  it  conid  afford  any  advantage.  If  water  be  made  to 
fill  the  ordinary  wooden  stethoacopic  tube,  I  am  couvineed 
the  addition  can  only  serve  to  spoil  the  instrument,  for  this 
reason^ that  water  in  the  interior  will  interfere  with  the 
full  vibrations  of  the  wood.  It  is  as  an  adjunct  to  hearing 
tubes,  or  employed  as  the  hydrophone,  as  previously  described, 
that  water  can  prove  of  service  in  ordinary  auscultation* 

Before  concluding  this  communication,  I  may  be  permitted 
to  refer  to  a  point  which,  though  not  bearing  immediately 
upon  the  employment  of  water  in  auscultation,  yet  has  sug- 
gested itself  to  several  professional  friends,  viz.,  the  apparent 
contradiction  offered  to  the  sound-propagating  properties  of 
water,  by  the  absence  or  deficiency  of  respiration  and  voice 
sounds  in  some  examples  of  liquid  in  the  chesty  and  of  heart 
Bounds  in  examples  of  effusion  in  the  pericardium- 

I  would  briefly  remark,  that  though  water  m  a  good 
emiductoi'  of  soimd,  second  only  to  wood  and  other  solid 
bodies,  and  better  in  the  case  of  air  tubes  as  above  described, 
it  is  yet  in  many  cases  opposed  to  the  ptothiction  of  sound, 
and  effectually  prevents  those  movements  upon  which  sound 
depends.  A  lung  prised  upon  by  water  tOl  it  becomes 
impervious  to  air  is  not  likely  to  be  the  seat  of  respiration 
Boiuids,  and  if  they  are  not  produced  inside,  they  cannot  be 
heard  outside.     Ex  nikilo  iiAJulJiU 

Beitides  this  the  circumstances  under  which  the  liquid  la 
situated  in  respect  of  the  stethoscope  or  hearing  tube  are 
different*  The  liquid  in  the  chest  is  separated  from  the 
hearing  tube  by  the  whole  thickness  of  the  walls  of  the  civity ; 
while  in  the  case  of  the  hydrophone  and  of  water  employed 
in  my  experiments,  the  liquid  is  brought  iu  immediate,  or 
almost  immediate,  contact  with  the  apertiu-e  of  the  stetho- 
ecope,  a  condition  which,  it  was  stated  in  the  first  part  of  this 
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CA^mmtmication,  is  essential  to  the  procuring  an  augmentation 
of  Bound  from  solid  bodies  by  the  intervention  of  water. 

KoTi^^In  reference  to  the  water  atethofleope,  8e«  more  recent  mformjttion 
at  page  337.  Dr.  SiTd^ou,  In  his  account  of  the  dosed  stethoscope,  publkhed  in 
tbe  TtwM-  Ppot.  Mt?tL  Soc,  18^4,  ^p^akfj  of  tho  di9acciion  of  sound.  By  inf  enai^ 
ficalion  of  moad,  the  aTithor  does  not  mean  an  abaolnte  increase  of  originAl 
Bonopotis  unduktiona;  but  rather  theit  comparatiTe  conaervation* — F^b.  186  L 


THE  SPHYGMOSCOPE,  AN  INSTEUMENT  FOB  mDICATING 

THE  MOVEMENTS  OF  THE  IIE^VRT  AND  BLOOD -\^ESS ELS, 

iFrom  the  Froccedimfs  of  the  Eiyyal  Socktj/,  i^'b.  18,   VoL  VUI.,  communicaied 
%  I>r  Owin  Jiveg^  F.R.S.^  and  read  January  31,  18»  1856.] 

The  spbjgtnoHCope  (fig.  I)  coasiBta  of  a  small  chamber 
containing  spirita  of  wine  or  other  liquid,  provided  vnth  a 
thin  india-rublier  wall,  where  it  is  to  be  applied  to  the  chest, 
At  the  opposite  extremity  the  chamber  communicates  with 
a  glass  tube,  which  rises  to  some  height  above  the  level  of 
the  ehamben  Liquid  is  supplied  to  the  instrument  until  it 
stands  in  the  tube  a  little  above  the  level  of  the  chamber. 


Fig.  L 


1/* 


The  ppeaaure  of  the  column  of  liquid  in  the  tube  acts  tipon 
the  elastic  or  yielding  wall  of  india-rubber,  and  causes  it  to 
protrude.    This  protruding  part  or  chest-piece  is  very  readily 
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affected  by  external  impulse ;  it  jields  to  the  sli^htefit  tomch, 
and  being  pushed  inwards,  causes  a  displacement  of  the 
liquid  in  the  non-elastic  chamber,  and  forces  a  portion  of 
liquid  up  the  tul)e.  The  protniding  wall  of  india-rubber  U 
driven  inwarda  when  it  ia  brought  in  contact  with  that 
portion  of  the  cheat  wliich  is  struck  bj  the  aj>ex  of  the  heait, 
and  a  rise  in  the  tube  takes  place.  "Wlien  the  heart  rt?tii^ 
the  india-rubber  wall,  affected  by  the  pressure  of  the  eoltiinn 
of  liquid  in  the  tube,  is  pressed  back,  follows  the  chesty  and 
permits  the  liqidd  to  descend-  The  degree  to  which  the 
india-rubber  wall  iB  forced  in  by  the  apex  of  the  heart  ii 
denoted  by  a  correspondkig  rise  in  the  tube,  and  the  ami 
of  protrusion  of  the  india-rubber  wall  w^hich  takes  pi 
when  the  heart  retires  is  denoted  by  a  corresponding^  fall  in 
the  tube*  The  tube  is  supplied  with  a  graduated  scale  t<i 
denote  the  rise  and  fall  with  exactitude.  The  g\nm  tube  m 
provided  at  the  top  with  some  contrivance,  fluch  as  a  brafls 
screw  and  collar,  to  prevent  the  egress  of  the  liquid  w^hen  the 
instrument  is  not  in  use,  or  a  bulb  with  an  orifice  may  be 
supplied.  When  employed^  the  gla.«5s  tul>e  is  left  open  to 
permit  of  the  passage  of  the  air  to  and  fro- 

The  sphygmoscope  is  mounted  upon  a  stand.  The  chamber 
and  tube  are  fitted  to  a  horizontal  arm,  which  is  made  to 
move  up  and  down  so  aa  to  carry  the  instrument  t^>  the 
desired  height.  The  ba^e  is  so  made  as  to  secure  the 
requisite  immobility. 

The  glass  tube  is  a  foot  or  more  long,  and  the  round  bore 
is  about  the  one  eighth  part  of  mi  inch.  If  the  bore  l>e  much 
larger,  the  movement  will  be  ioconsiderable ;  if  much  le^ 
capillary  attraction  will  interfere  and  prevent  free  motion* 

W'hen  the  instrument  is  to  be  employed^  mounted  upon 
its  stand,  it  is  placed  upon  a  firm  table  with  the  chamber 
projecting  beyond  it*  The  person  whose  heart  is  to  be 
examined  is  seated  upon  a  firm  chair,  with  hm  chest  erect 
and  free  from  motion*  The  protniding  iudia-nibber  wall  of 
the  chamber  or  chest-piece  is  delicately  made  to  touch  the 
fifth  intercostal  space  so  as  to  receive  the  blow  of  the  apex  of 
the  heart*  The  liquid  in  the  tube  is  now  observed  to  be  in 
motion.  With  persons  in  ordinary  health,  the  liqmd  rises 
and  falls  about  an  inch.  This  rise  and  fall,  after  taking 
place  three  or  four  times,  is  followed  by  a  much  longer  rise 
and  fall  to  the  extent  of  three  or  four  inches,  due  to  the 
advancement  and  retirement  of  the  wall  of  the  chest  di 
the  acts  of  respiration.  The  shorter  rise  and  fall  are  _ 
repeated  and  are  again  followed  by  the  longer  rise  and  fall 
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caused  bj  tlie  motions  of  the  chest*  During  the  longer  rise 
and  fall  due  to  respiration,  the  l>eat  and  the  retreat  of  the 
heart  are  still  to  be  recognized  by  brief  interruptions  in  the 
rise  and  fall  of  the  liquid.  AVlien  difficulty  ifl  experienced  in 
obtaining  the  shock  of  the  heart  sufficiently  strong  to  give  an 
appreciable  rise  and  fall,  the  examinee  should  make  a 
moderate  expiration,  and  then  hold  bia  breath  and  incline 
the  cheat  somewhat  forward.,  When  the  action  of  the  heart 
is  feebly  felt  at  the  praecordial  region,  it  may  be  necessary  to 
apply  the  inatruraent  to  the  naked  cheat;  but  this  is  not 
necessary  in  the  great  majority  of  cases,  and  it  wiJ]  generally 
gnffice  to  make  the  shirt,  and  waistcoat  fit  tight  to  the  skin< 
In  many  trials  the  sphygrnoscope  has  succeeded  in  indicating 
the  movements  of  the  heart  through  the  tightly  buttoned  coat. 
Thin  persona  are  very  favourable  for  examination  j  on  the 
other  hands  the  corpulent  le^  readily  affect  the  iniitrument* 

The  movements  of  the  heart,  though  best  indicated  at  the 
fifth  iutercostal  space,  are  to  be  denoted  at  other  parta  of  th© 
chest,  and  in  some  examples  of  disease  and  of  large  and 
powerful  heartj  even  in  the  epigastric  region.  The  moving 
arm  proves  convenient  in  applying  the  instrument  to  these 
parts.  In  many  persons  with  no  very  excited  heart,  it  is 
sensibly  acted  on  at  the  scapula  and  infra-dorsal  regions. 

By  means  of  this  instrument  the  observer  can  ascertain  the 
frecjuency  of  the  beats  of  the  heart,  but  as  this  can  be  effected 
in  most  cases  with  accuracy  at  the  radial  artery,  no  particular 
advantage  is  gained  from  it  in  respect  to  this  point. 

The  duration  of  the  impulse  of  the  heart  upon  the  chest 
is  well  measured  by  this  instrument :  the  time  occupied  by 
the  rise,  is  the  time  occupied  by  the  impulse.  A  slow  rise 
after  a  rapid  rise  shows  a  slow  beat  after  a  rapid  one,  and 
vice  veraay  a  slow  fall  after  an  ordinary  fall,  shows  a  alow 
retirement  after  an  ordinary  one.  An  intermittent  pulse 
is  marked  by  an  imperfect  rise,  followed  by  an  ordinary  fall, 
and  then  by  a  long  rise-  The  rise  is  sometimes  slower  than 
the  fall,  which  is  occa;8ionally  found  to  be  abrupt.  This  is 
observed  when  the  heart,  by  reason  of  its  great  siae,  and  of  the 
somewhat  bent  back  posture  of  the  thorax,  suddenly  falls 
away  from  the  walls  of  the  chest 

The  movements   of  the  auricles  under  ordinary  circum- 
.  stances  are  not  indicated  by  the  sphygmoseope,  though  when 
'it  is  placed  over  them,  the  liqidd  in  the  tube  is  moved 
upwards  and  downwards;  but  as  these  movements  are  syn- 
chronous with  the  movements  upwards  and  downwards  of 
another  instrument  placed  at  the  apex,  it  may  be  inferred 
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that  the  Tentricle  Ls  the  came  of  them  all.  In  mome  exampkfl 
of  greatly  excitM  hearty  as  in  phthiflis,  the  tostrumeiit  has 
revealed  moveuiente  which  seemed  to  proceed  &om  tlifi 
auricles;  Imt  farther  obaeryations  are  required  to  settle  this 
point,  m  well  a^  the  question  whether  the  movemeDtB  of  tlie 
aorta,  in  a  state  of  exciteineiit,  communicate  ajij  Lnfiueude  to 
the  inatrumenL 

The  infltniment,  placed  upon  the  heart,  indicates  etrol 
of  that  organ  which  are  ao  feeble  as  to  have  no  correspoi] 
pulse  at  the  wriat. 

No  pause  whatever  in  the  movement  of  the  liquid  has  beea 
at  any  time  observed  when  the  sphygmoecope  lias  beeu 
fully  placed  ao  m  to  receive  the  full  beat,  and  fall  back 
freedom.  This  would  go  to  show  that  the  he-art,  howev^ 
elowj  is  in  constant  motion,  and,  contrary  to  the  belief  of 
many  physiologiste,  enjoys  no  pause.  There  is  certainly  oo 
pause  in  the  descent  of  the  liquid,  which  takes  place  when 
the  heart  retires  from  the  thoriicic  walls,  in  the  middle  nf 
which  movement  it  has  been  said  a  very  short  pause  is  to  be 
observed  in  living  animals  having  the  heart  exposed. 

The  force  with  which  the  heart  beats  at  the  fifth  intercostal 
space  may  be  ascertained  by  closing  the  upper  extremity  of 
the  glass  tube,  and  observing  the  extent  to  which  the 
enclosed  air  is  compreseed. 

When  the  heart  is  excited,  the  liquid  in  the  ephygmc 
rises  and  falls  more  than  usual;  but  the  rise  and  fall  of  the 
excited  enlarged  heart  is  much  the  same  as  the  rise  and  fid! 
of  the  excited  normal  organ.  For  the  most  part  the  enlarged 
heart  gives  movements  to  the  instrument  when  placed  opoE 
the  ribs  and  sternum^  whilst  the  normally  sized  heart  affects 
more  exclusively  when  it  is  placed  upon  the  fifth  intercostal 
apace- 

The  aphygmoseope  indicates  with  exactitude  both  the 
absolute  and  the  comparative  influence  upon  the  heart,  of 
foodj  cordials,  stimulants,  and  tonic  medicines.  It  does  the 
same  in  respect  to  depressing  catises,  such  as  hunger,  cold, 
and  sedatives. 

With  the  aid  of  this  instrument  the  fact  is  demonstrated^ 
that  the  action  of  the  heart  may  be  great  when  the  pulse  is 
small,  — that  the  heart  may  strike  the  instrument  with  force 
when  the  pulse  scarcely  affects  the  liquid  of  the  hand-sphyg- 
moscope.  It  affords  a  remarkable  proof  that  the  pulse  is  one 
tiling  and  the  heart's  action  another,  and  teaches  that  the 
pulse  is  only  an  approximate  sign  of  the  state  of  the  heart* 
It  is  found  also,  that  while  cold  at  the  surface  and  ex- 


TTTE  SPIIYGMOSCOPE. 


431 


tremitles  may  depress  the  pulse,  the  heart  may  remain  little 
enfeebled,  or  even  become  excited,  and  that  wanntli  and 
friction  applied  to  the  extremities  may  cause  an  excited 
pulse  without  there  being  any  accompanying  incre^iaed  force 
of  the  heart* 

The  influence  of  respiration  upon  the  action  of  the  heart 
is  manifestedj  in  some  degTee,  by  the  instrument  placed  over 
the  region  of  the  heart.  If  the  breath  be  stopped  after  an 
ordinary  expirationj  the  movement  of  the  liquid  is  seen  to  be 
increased.  If  a  very  long  and  forcible  inepLration  be  made 
and  the  breath  then  suspended,  the  movement  is  somewhat 
reduced  :  but  when  the  respiration  is  again  allowed  to  take 
its  normal  course,  the  movement  is  seen  to  be  increased  for 
a  short  time- 

The  sphygmoacope  rises  during  the  first  sound  of  the  heart 
and  falls  at  the  second. 

The  sphygmoscope  reduced  (fig*  2),  deprived  of  its  stand, 
having  a  level  elastic  wall  instead  of  protruding 
one,  and  having  a  glass  tube  with  an  almost  ca-  I^ig.  2, 
pillary  bore^  forms  a  remarkably  delicate  indicator  of 
the  pulse-*  It  is  so  delicate  in  its  impressions  that 
it  is  appreciably  affected  by  the  regurgitant  wave 
Id  the  jugular  veins^  and  by  the  wave  in  arteries 
greatly  smaller  than  the  radiaK  From  its  nicety  in 
manifesting  the  beat  of  the  blood -wave,  it  is  very 
valuable,  and  is  called  the  hand  sphygmoscope, 

By  means  of  this  hand  instrument  applied  to  the 
arteries,  a  comparison  is  readily  made  Ijetween  the 
time  of  the  beat  of  the  heart  and  the  rii^e  of  the  ar- 
teries under  the  influence  of  the  blood-wave.  This 
instrument  is  much  more  delicate  than  the  finger 
in  such  an  inquiry.  The  impressions  made  upon 
the  fingers  of  two  hands  fail  to  be  conveyed  with 
sufficient  nicety  to  the  mind  to  tell  with  certainty 
the  relative  time  of  the  beat  of  the  heart  and  arte- 
ries. Except  in  eases  of  extreme  slowness,  the  sen- 
sations obtained  from  the  two  hands  impressed  at 
nearly  the  same  time,  do  not  admit  of  a  distinct 
difference  in  respect  to  time  being  made  out*    It  has  been  to 


Hand 


*  8ine«  Qm  InetrumL^nt  was  ratitrired,  th€>  R^thoT  baa  learned  that  a  sphyg- 
IDOmete^  of  much  the  «anie  coii«tmcl:ion  was  invf'tittni  some  twenty  years  ago 
1^  lioikflL  le  Doflt*^ur  Heiri^foo,  and  that  a  inemoir  upon  it  wm  presented  to  l£e 
Instimte  of  Franco.  The  Kquiil  employed  was  meirmy — too  ht-a^  fa>  indi- 
cate feeble  impulses,  and  the  moTable  waE  wiia  of  gold-beator's  fikui,  whidi  is 
incliistic.  It  may  Iw  added,  tha,t  H  Magendie  imported  agamat  the  pmcticttl 
»ppHcalion  of  the  inTention* 
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this  very  defect  that  the  erroneous  idea,  that  the  beat  of  ^ 
the  heart  and  the  beat  af  the  piilee  are  fi}TichrDiiOUB,  or  nearly 
BOj  haa  owed  its  origin  and  contimiance. 

The  hand  sphypnoecopej  placed  upon  the  radial  arterr, 
^hows  a  rise  of  the  liquid  while  there  is  a  fall  in  the  isphvg' 
moacope  placed  over  the  hearts  As  the  liquid  in  the  one  in- 
Bt rumen t  starts  from  below,  the  liquid  in  the  other  startH 
from  above,  and  m  the  liquid  in  the  one  reaches  the  top  of 
its  ascentj  the  liquid  in  the  other  reaehes  the  bottom  of  it« 
descent,  to  renew  their  opposing  course.  The  movenienta  tA 
the  two  instruments  at  the  same  instant  are  always  oppoeed, 
and  the  whole  time  occupied  in  the  movement  of  one  inatni* 
ment  in  one  direction  appears  to  be  occupied  by  the  mores- 
ment  of  the  other  in  the  opposite  direction.  The  movements 
altef'naie  with  as  much  apparent  exactitude  as  the  arms  of  a 
well-^idjusted  balance.  When  the  lapse  of  time  between  the 
beat  of  the  heart  and  the  pulse  at  the  wrist  was  first  observed, 
suspicion  of  disease  of  the  aorta  wa^  entertained,  but  the 
subsequent  examination  of  many  pers^jus  proved  that  thBi 
alternation  was  natural.  In  some  twenty  persons  subjected 
to  examination,  the  complete  alternation  has  been  mad6  out 
without  the  shadow  of  a  doubt.  These  persons  were  of  all 
a^es  above  ehildhooii,  and  htid  the  pulse  of  different  degrees 
of  rapidity  from  BO  to  100, 

Hand  aphygnioscopes  placed  upon  the  carotid^  the  brachial, 
the  rfidial,  the  femoral,  and  the  dorsal  artery  of  the  foot,  rise 
at  the  same  instant,  and  fall  at  the  same  point  of  tioie. 

These  facts  prove  the  existence  of  two  great  laws  Qot  pre- 
viously enunciated,  ^ — 1st,  that  the  heart's  beat  alt«mate«( 
with  the  pulse  at  the  wrist;  2ndly,  that  the  pulse  of  arteries 
beyond  the  chest  takes  plac«  in  all  parts  at  the  same  inataiit* 
and  without  any  appreciable  interval. 

The  pulse,  it  appears,  occurs  during  the  retirement  of  the 
heart  from  the  thoracic  walls,  and  the  collapse  or  fall  of 
the  arteries  takes  place  during  the  impulse  of  the  heart 
During  the  rise  in  the  hand  spbygmoscope  placed  over  the 
arteries,  the  second  sound  of  the  heart  has  been  distinctly 
heard,  and  during  the  fall,  the  first,  softer  and  more  pr<>- 
longed  sound  has  been  easily  distinguished. 

The  horse  has  been  subjected  to  exaTuination,  to  leant  the 
relative  time  of  the  beat  of  the  heart  and  arteries,  but  the 
respiratory  movements  and  the  motions  of  the  animal  have 
hitherto  restricted  the  application  of  the  instruments-  How- 
ever, it  has  been  moat  distinctly  ascertained,  by  the  band 
placed  upon  the  heart  and  upon  the  plantar  artery,  that 
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between  the  beat  of  these  parte  there  is  a  decided  interval 
The  slowness  of  the  action  of  the  heart  in  the  horse  renders 
this  e^tperimeot  less  open  to  error  than  in  man.  In  these 
experiments  upon  the  horse,  Mr.  Mavor,  the  eminent  veteri« 
narian,  gave  his  valuable  aid. 

The  sphjgTQOscope  forms  a  good  pneuraoscope.  It  deli- 
cately measures  the  rise  and  fall  of  the  cheit  in  reapirationt 
It  likewise  declares  the  relative  duration  of  inspiration  and 
expiration^  and  may  thus  prove  useftil  in  the  det-ection  of 
incipient  phthisis,  and  other  pulmonary  diseases.  "WTien  the 
liquid  hiia  attained  its  highest  elevation  at  the  end  of  inspira- 
tionj  it  immediately  begins  to  fall ;  but  when  it  has  reached 
the  lowest  point  at  the  end  of  expiration,  it  remains  there 
some  instants*  The  ascent  is  slower  than  the  descent*  Aft-er 
the  fall  uf  an  ordinary  expiration,  a  forced  expiration  gives  a 
eecond  fall. 

The  sphygmoscope  may  be  employed  mthout  a  standj  and 
is  then  more  portable  (fig.  3),  but  from  the 
want  of  a  fixed  basis,  and  from  the  motion  ^^»-  *■ 

of  the  ribs  on  which  it  must  rest,  it«  manifes- 
tations are  less  ex  tensive  and  satisfactory. 
It  may  be  maintained  in  mtu  with  an  elastic 
band  placed  around  the  thorax,  ^\^len  em- 
ployed without  a  stand,  a^  it  must  rest 
upon  the  ribs,  the  elastic  wall  of  the  cham- 
ber should  be  plain,  and  not  protruding. 

The  hand  sphygmoscope  is  an  exceed- 
ingly delicate  instrument,  but  requires 
great  care  and  nicety  in  its  constiiietion^ 
It  may  be  made  by  taking  about  an  inch 
and  a  half  of  a  gutta-jwrcha  tube,  half 
an  inch  in  diameter,  slightly  widening  one 
extremity  of  it  to  make  a  cbaml>er  large 
enough  to  hold  a  small  horse-bean,  and  fast- 
ening with  thread  a  piece  of  thin  india- 
rubber,  or  of  Bourgeaud's  india-rubber 
bandage,  securely  over  it  for  the  elastic  and 
movable  wall.  The  Hqiud  is  now  supplied, 
and  the  glass  tube,  with  a  very  fine  fiat  bore, 
say  Y^th  of  an  inch,  and  provided  with  a  ring 
of  india-rubber,  obtained  by  cutting  off  a 
small  portion  of  a  fine  india-rubber  tube, 
for  a  *'  washer/'  i«  now  inserted  and  the  instrument  m  ready 
for  use.  The  hand  sphygmoscope  discovers  the  blood-wave 
in  regurgitation   af  the  jugidar  vems;   it  responds  to  the 
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radial  of  the  newly-born  infant ;  it  rises  and  falls  with  tie 
movemeute  of  the  brain  of  the  infant,  thougrli  some  months 
old,  as  that  organ  rises  and  falls  imder  th©  influence  of  itsj 
arteries.  There  is  no  douht  thatj  applied  to  the  font^nellcs,] 
before  daliverjj  it  wi!l  inform  the  obstetrician  whether  the 
foetus  he  dead  or  alivej  and,  in  cases  of  difficult  lalx^tir, 
enpply  important  evidence  for  his  guidance?. 

The  hand  wphygmoscope  applied  t^i  the  radial  arterv,  and 
to  the  fontanellea  of  a  dying  intmit  three  months  old,  kw  I 
indicated  to  the  author  the  influence  of  respiration  upon  the 
circulation*  During  inspiration,  the  cohinin  of  diqiiid  in  the 
tube  wm  found  to  fall  bs  if  sucked  down,  and  during  expira- 
tion to  spring  agaicL 

In  practical  Burgery^  the  hand  sphyj^OBcnpe  may  poeErihl/ 
he  employed  with  advantii^^e,  for  it  will  rise  with  the  w^ave  or 
fluctuation  of  liquid  tutnoure.  It  may  l>e  placed  where  the 
fingers  cannot  reach.  The  rifle  in  the  instrument  is  i^n^ater 
in  liqidd  than  in  aeriform  tumours  on  account  of  the  com- 
pressibility of  air,  and  the  fall  m  more  rapid  and  decided  | 
when  the  eon  tenths  of  the  tumour  are  liquid. 

For  the  most  part,  the  hand  sphygmoscope  is  beet  applied 
simply  with  the  aid  of  the  fingers.  It  is  delicately  held 
between  the  tipy  of  the  thumbs  fore  and  middle  tbigers,  the 
nail«  reciting  on  the  examinee.  The  elaiitic  wall  is  on  no  i 
account  to  he  pressed  down  with  a  dead  weight  upon  the 
vessel.  It  is  to  be  nicely  lowered  to  the  level  of  the  artery 
when  eoOapsed.  When  the  artery  rises,  it  will  strike  the 
elastic  wall,  and  as  the  chamber  is  fixed  by  the  ftngenii,  the 
entire  blow  ia  communicated  to  the  liquid  and  it  rises  in  the 
tube.  During  the  retirement  or  collapse  of  the  artery »  the 
elastic  wall  resumes  ita  level  condition  ajid  drawn  the  liquid 
down  the  tube.  This  motion  of  the  liquid  allows  the  instru- 
ment to  he  employed  though  the  open  end  of  the  tul>e  l>e 
dependent*  "^lien  it  is  desired  to  avoid  the  varying  prBSsnre 
experienced  when  the  instrument  is  held  between  the  fingfrs, 
some  such  apparatus  as  wils  invented  by  Dr,  E.  S.  Bluiidell, 
or  an  elastic  band  suitably  applied  around  the  wrist.,  will  be 
useful. 

The  sphygmoscope  is  for  several  purposeji  rendered  more  j 
convenient  of  application  by  interposing^  between  the  chamber  ' 
and  the  glass  tube,  a  piece  of  in<lia-mbber  tube  of  suitable 
Ijore  and  length.  In  this  way  the  coniparL'^on  of  the  beat  of 
the  heart  and  the  pulse  of  an  artery  is  much  facilitated,  for 
the  glass  tubes  of  the  two  instruments  employed  may  be 
brought  parallel  and  close  to  each  other,  so  that  the  opposite 
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motions  of  the  liquids  in  the  two  tubes  are,  by  near  contrast, 
rendered  easier  of  olj«ervation.  In  employing  this  adapta- 
tion, <^u^  muBt  of  course  he  taken  that  the  india-rubber  tube 
18  of  the  same  calibre  and  length  in  both  instnimenfai. 

It  ia  hoped  that  the  aphygnioacope  will  aid  in  the  acqui- 
Kition  of  additional  knowledge  of  the  movements  and  con- 
dition of  the  heart,  the  esituation  of  which  within  a  case  of 
bone,  wisely  provided  to  secure  it  from  injury,  has  this  dis- 
advantage for  the  physiologist  and  physician,  that  the  action 
and  condition  of  the  organ  are  with  difficulty  made  out.  By 
means  of  the  uphygmoBcope,  that  small  amount  of  movement 
which  h  manifested  at  the  exterior  of  the  chest  may  be 
rendered  more  appreciable  t-o  oiu*  senses,  and  more  available 
for  physiological  and  cm-ative  purposes;  and  perhaps  in- 
formation may  be  obtained  by  this  instrument  which  haa 
hitherto  been  procurable  only  by  the  practice?  of  vivisection. 

Note, — ^By  means  of  Dr.  Upliam'^  9phygnjoppboTi^»  tniniit*  iat^rval»  hnre  been 
recijtitly  mule  out  betw«eii  the  polmtions  of  tht*  arterii^.  (Bee  p,  346 :  ttud 
M*  Oroux'i  Mcmob"  on  Fit^tir^  ijfom^  nsmbtirg,  1859.) 


SPHYGMOSCOPES :  TIlBm  CONSTRUCTION,  OBJECTS,  AND 
MODE  OF  EMPLOYMENT. 

iFr&m  the  Mediml  Time*  and  OttJrrtir,  A^n.  444,  January  1,  18d9.] 

The  engraving  below  (from  tbe  "  ArchiveBof  Medicine  ''),  for 
wbich  I  am  indelitc^  to  the  kindiie«s  of  Dr,  Beale  exhibits 
all  the  aphygfmoscopes  which  I  have  contrived  and  employed, 
with  the  exception  of  one  which  ia  motmted  upon  a  stand.  A 
ephygmoscope  or  aphygnioraeter  was  invented  some  twenty 
years  a^^o  by  M*  HerrLson,  a  French  physician,  and  was  em- 
ployed by  bim  to  indicate  the  pulsations  of  the  ateriee.  In 
general  couBtruction  it  resembled  the  instrument  fig.  1  in  the 
engraving,  W2B  filled  ^vith  mercury  and  supplied  with  a  stop- 
codi.  More  recently  a  very  complicated  instrument  has 
been  employed  ia  Germany  for  the  purpose  of  tracing  or 
registering  the  Buccossive  pujaea  of  the  arteries- 

The  instruments  which  I  contrived,  and  descril>ed  in  the 
proceedings  of  the  Koyal  Society  for  January  1856,  are  very 

r  r  3 


4a6 


SPHTaMOSCOPES  :    THEIB   CONSXRUCnON, 


simple,  and  are  designed  and  adapted  for  indicatiii^  tlue  pal-  j 
sationa  of  the  heart  as  well  as  the  arteries.  They  canslit  i ' 
a  cup  closed  at  one  end,  with  a  thin  lamina  of  vulcaaiiad 
india-rubber,  and  having  a  tubular  tpnuLnation  at  the  otkm 
extremity.  The  tubular  part  in  the  artery  ephj^no&cope^ 
fig*  1,  ia  prolonged  in  the  direction  of  the  asie  of  the  cupi  in 
the  heart  Hphygmoacope,  fig.  2,  it  is  bent  at  rig-fat  anglei. 
The  tubes  are  graduated.     To  admit  of  the  heart  sphygmo- 


Fig.  1,     Artery  nphy^juoHcopfi.     Bore  of  tube  1-1 6th  of  ao  inch* 

F%.  %     PortuMo  hfjirt  stphytjrmoBcope,     A,  glass  cwp.     B,  Umma  oi  hidm 

TnhhcT.     C,  gjflsa  tube ;  bore  1-lUth  of  an  ineh,     D,  graduated  flc«le.     M, 

screw  Atopptr* 
Fig,  3,     Heart  sphygmoscop^  euppHed  with  india-rabber  tub*. 
Fig.  4.    Artery  aphygmosisopc  suppliod  with  in<lia-mbber  tub**, 

ecope  being  moTed  so  aB  to  be  easily  seen  while  the  obaei*ver 
ifl  listening  to  the  sounds  of  the  heart,  a  piece  of  flexible 
india-nibber  tubing  is  inserted  between  the  cup  and  the  gradu- 
ated gla«s  tube,  as  is  seen  in  %,  3 ;  and  for  the  purpose  of 
bringing  the  glass  tube  of  the  artery  sphygmyscope  parallel 
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with  the  glass  tube  of  the  heart  sphygmoacope,  for  the  better 
observation  of  the  relative  times  of  the  cardiac  and  arterial 
pulsations,  a  Bimilar  provision  of  india-ruber  tubing  is  made, 
as  appears  in  ^.  4, 

The  cup  and  tubes  are  filled  with  coloured  water. 

These  instruments  have  served  to  exhibit  the  following 
facts :  — 

1.  The  extent,  frequency,  duration,  regularity  or  irregu- 
larity of  pulsations, 

2.  The  alternation  of  the  pulsations  of  the  heart  with  those 
of  the  arteries. 

3.  The  synchronism,  or  approximate  synchronism  of  the 
pulsations  of  all  the  arteries  of  the  body. 

4.  The  synchronism  of  the  first  sound  and  impulse  of  the 
heart, 

5.  The  synchronism  of  the  second  sound  and  the  first  part 
of  the  retirement  of  the  heart, 

6.  The  simultaneous  impulse  of  both  sides  of  the  heart. 

7.  The  synchronous  impulse  of  the  ventricles,  and  the 
forcible  shock  of  the  auricles  in  phthisis,  when  the  auricles 
are  brought  in  immediate  contact  with  the  front  of  the  chest 
from  destruction  of  lung  tissue. 

8*  The  synchronism  of  systolic  murmursj  and  the  impulse 
of  the  hearts. 

9.  The  synchronism  of  diastolic  murmurs,  and  the  retire- 
ment of  the  heart 

10.  The  occurrence  of  freraissement  to  be  almost  invariably 
attendant  upon  the  impulse  of  the  heart.;  occasionally  during 
the  retirement. 

IL  Very  harsh  grating  friction  sounds  of  the  heart  to  be 
synchronous  with  the  impulse. 

When  the  relation  between  the  sounds  and  movements  of 
the  heart  is  the  subject  of  observation,  it  will  be  convenient 
to  employ  at  the  same  time  a  flexible  stethoscope.  In  cases 
marked  by  both  basic  and  intra-cardiac  murmurs,  great  aid 
is  obtained  by  employing  my  diflerential  stethoscope,  and 
placing  one  cup  over  the  base  and  the  other  over  the  apex 
of  the  heart,  which  is  tantamount  to  placing  both  ears  at 
one  moment  over  different  parts  of  the  heart.  The  systolic 
murmur  of  the  intra-cardiac  valves  is  heard  in  one  ear  during 
the  ascent  of  the  liquid  in  the  sphygmoscope,  and  the  dia- 
stolic murmur  of  the  arterial  orifices  in  the  other  during  the 
descent  of  the  liquid  in  the  sphygmoscope,  the  diastolic 
murmur  following  immediately  upon  the  conclusion  of  the 
syatolic.     The  effect  of  having  the  two  ears  thus  disposed  is 
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most  striking  when  the  diastolic  murmur  is  too  hdnt  t<i  be 
heard  at  the  apex. 

When  the  spbygmoscopes  are  employed,  the  6top|>€?re  being 
t^pken  out,  the  tubes  should  be  held  above  the  level  of  tii€ 
cups;  if  made  to  depend,  some  of  the  liquid  uiaj  escape. 
By  elevating  the  g\ms  tube  the  column  of  water  is  rained, 
and  the  hydrnstatie  pre*ssiu*e  then  becomes  sufficient  to  c^use 
the  lamina  of  india-rubber  to  project  outwards  and  oom^ 
better  in  contact  with  the  pulaating  part^.  The  heart 
ment  is  to  l>e  gently  pressed  upon  the  part  to  be  exanimi 
It  is  well  to  have  the  cup  renting  upon  two  ribe,  and  to  hav< 
an  intercostal  space  imder  the  cup.  The  artery  spbygmoecope 
requires  more  nianagcnienL  If  held  by  the  body  of  the  cup, 
and  ita  edges  be  preiised  flat  down  uptm  the  artery,  the  pul 
sation  of  the  vessel  may  be  impeded  or  ^iltoji^cther  suspended* 
It  should  be  held  bo  aa  to  admit  of  the  artery  rising  an* 
striking  the  india-rubber  lajninaj  and  should  not  be  allowed 
to  press  the  artery  in  ita  falL  To  secure  this,  the  thumb. 
the  fure^  and  middle  lingers  should,  while  holding  the  cup, 
be  made  to  pr^iject  about  half  a  line  beyond  the  edge  of  tbti 
cup,  and  to  re^t  gently  upon  the  body  on  either  side  of  tba 
artcTy.  By  this  me^ms  the  cup  will  be  kept  comparatively 
free  to  receive  the  upward  l>Iow  of  the  vessel,  and  the  artery 
will  be  allowed  an  opportunity  of  l>ein||  filh^l.  Without  atten- 
tion to  this  procediu^e,  disappLiintment  will  cert^unly  be  ej£- 
perienced. 

When  air  gets  into  the  instrument^  and  it  is  desired  to 
replace  it  with  water,  the  sphygmoscope  is  t>Q  be  held  perpen- 
dicularly, mtb  the  open  end  of  the  tube  uppermost:  the 
poiBt  of  the  middle  finger  is  now  to  be  placed  upon  the 
lamiua  of  india-rubber  over  the  cup,  and  gently  preyed  in 
the  direction  of  the  interinr  of  the  cup ;  the  air  which  has 
sought  the  upper  parts  of  the  instrument  will  now  be  exptfUed, 
and  if  the  open  end  of  the  tube  be  dipped  into  a  glasg  con- 
taining water,  upon  the  finger  being  removed,  the  lamina  of 
india-rubber  retiring  to  ita  old  position  will  cause  water  to 
enter  by  the  tube.  In  the  case  of  sphygmoacopes  supplied 
with  india-rubber  tnl>ing,  this  operation  will  be  expedited  by 
lowering  the  cup  below  the  level  of  the  open  end  of  the  tube ; 
for  the  hydrostatic  pressure  will  cause  the  india-rubber  lamina 
to  pout  or  project  outwards,  and  thus  more  water  will  entt?r. 

So  ranch  for  the  construction,  the  objects,  and  the  mode 
of  employing  the  sphygmoscope.  The  question  may  now  be 
put:  Is  it  worth  while  to  incur  the  trouble  of  using  it,  or 
am  we  do  without  it  ?    The  assiduitv  mth  which  the  func- 
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tions  of  the  living  body  and  its  morbid  actions  are  now  investi- 
gated, more  particularly  by  the  rising  race  of  physicians, 
utterly  disposes  of  the  question  of  trouble,  and  puts  to  shame 
the  suggestion  that  exertion  might  be  saved.  One  need  only 
for  a  moment  contemplate  the  zeal  of  the  profession  displayed 
in  our  hospitals  and  societies,  to  be  satisfied  that  no  trouble 
will  be  accounted  burdensome  which  promises  to  make  more 
obvious  to  our  senses,  and  more  clear  to  our  understandings, 
the  operations  of  health,  or  the  deviations  of  disease.  If 
the  sphygmoscope  can  conduce  to  these  ends,  assuredly  its 
employment  is  thoroughly  secured  in  the  case  alike  of  both 
practitioner  and  teacher. 
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ruptnr«  r^embks  them,  179. 

GrtpitAtioQ  of  padDmouiA,  In  aeoond  sta.ge, 
145. 

Crepiution,  ^enmonic,  45  ;  in  tbird  ataga, 
213. 

Crepitation  luedJum,  or  stihurepitant  r ben- 
ch us*  45. 

Crmnpling  C4T«motu  fiOttnds^  1 78. 


Curilmm^   Dr.,   oa    obtiteimlal   tob.  Hi  i 

Case  of  diftplifcced  he^rt  &«%,  3$i 
Curves,  iiitfuiiujvd,  347,  369, 
Ciennjick't  huyvgimcap^  3S9. 

Davie$,  Dr.  Herbert,  on  Skixla**  wkm,  H 
D«af  ear  ontj,  the,  bpsjB  acmnds  fc«!fig«ik 

the  head  hj  salid  bodJcB,  405. 
Defective  and  {treble  raspiratian,  IL 
D^furmity  of  ebest  tuid  plithisu,  97. 
Dppn!3tiiiDns  oC  the  cheat  niQaaiLi4<  361, 
DjOfrom  of  hmllbf  bnsLb  cixmck,  27. 
DJametcTB  tneaaar«d,  347. 
Difil'reotial    9tethoficop«     ot    stetfafhst 

hamh  respiration,  7,  325,  393,  408L 
Dinienjtions  of  the  chett,,  m  tha  fitil  tlsi^ 

loa      Antero-posteriafr    dla]ii«l«r,   Itt. 

Semi-diameter  of  the   ch^t,  ilnuMiit 

100.     IfiCTDAse  of,  101. 
Dituenslona   of  chest   in  Lh«  aeeimd  £1^; 

deBpit^ncy^  increA^e  oa  Jbe&ItliT  aiiV,  tOG 

Dimensions  «tf  ehest  in   tli«  t^M  ^^J 

reduction,   increase,    259.     IniTtWi   i^| 

ftwn  byportrt^phy   of    lojjg^   &<s.  ia  tfail 

third  stage,  36<t     DiioeiitiflfM  In  te)^ 

EUge,  S9a 
Disease  dencvteJ  by  disorder  of  liUiipilii  jrf 

imoor  functions,  4. 
Displacement  of  beart  tad  lao^  in  §mih 

stage,  292. 
Divided  cavefi^tMiA  •ounds,  1^. 
Divided  reipiration  Mmnds,  13^ 
Dnmtion  of  dgBs  in  first  stsge,  113;  miatU 

stagey  ISfi ;  third  alage,  269 ;  foufth  itM% 

295. 

Ecbometer,  Dr.  AUliis,  312* 

Et'Iip&<^  healtby  rcspuation  taiiDds,  dlaciui 

af,  24. 
Endocsnliac  iimrmurB  in  ibe  second  alaft, 

152;  in   thu  tblrd  stiigo  230 1  frcui  o^ 

aguk,  ibid. 
Epi^btiis  in  second  fitage,    163;  in  ^urd 

stftgv,  268*  '1  ubercka  in,  268. 
Examination,  nec^sity  of  early,  S07.    Fut 

n&is  f>r,  297.     The  cnr^nry  e'3jimii\atiifio, 

299.  Maml  trejitnicnt  of  patient  dmrinf, 

300.  Teinpratura  nf  reoni,  301.  L%hl^ 
ibid.  Silence,  302.  Pt]fili]fi&,  $0^,  Duns^ 
hicinopfyMi*,  304.  O^catBioQially  lo  bt 
simple,  304^ 

Experiment d    (acousijc)i    the    antlmr^  m, 
diseased  and  healthy  Inng^  lice,  59. 

Expiratiun  bQunrJ,  loudnena,  IS.  Cu«ji«iiiw, 
19.  Frobnjratianp  19.  idechAnifim  «f 
nlteratsans  of,  20.  KjLptrKtion  mmaiM 
and  dilFet^ntia]  ittetlioscope,  31.  Rapira^ 
tion  sounds,  and  diagrams,  23.  E^cplrfttko 
ofunheutlbyiiide,  itlternatitjgwilbi 
tjon  of  beulibj  aide,  26. 

Feeble  rfspiratton,  11. 
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FiEiger  or  absolute  duInesB,  236# 

Fonn  of  cheat  id  ^mt  ita^o,  BS«  Hounding 
of  biickt  BS.  FUt  toning,  8D.  Double 
SAttening,  B9.  Single  flaiteumg,  B2. 
AnguUr  coiiJitiotis  of  fitcrnd  aiticu- 
)jitkm&i  95.  Udformed  eheuta  ^at  p&r- 
tictilnrly  Ikble  to  phthifiijs,  96.  Finelj- 
Jbnned  chcAts  often  eDclofie  lubercle, 
U6,  1ei  becond  etHge,  157.  Cliangea 
of  J.  in  thii\l  fitagej  246.  Table  of  vtim^ 
tics,  247.  In  fourth  stige,  291.  Tq 
mea^uio  furiiii  cbaiit  gooiuuieter,  347, 
Chftngefl  in  furai  of,  1)7 12>  Double  fkc* 
leiibg,  'n3.  MccbADi^nif  377.  Use  af, 
37 B.  Single  fliLtt^nin^,  379.  Gfwt 
value  in  diagn^^iBi  330,  Cfjmmon  In 
Leant/  canes,  382.  Mechanism^  384. 
LAnguLir  deviAtitmSj  386,  The  item  urn, 
3BB.  Someiimed  noirriAl  m  the  tlilrd 
utaj^e,^  3*}].  Pfoniineiic^  over  cavities,  39  L 

Frenulum,  tocaI.  63,  Incre^j^  of,  S3.  Do- 
ciwie  of,  64.  Increase  of,  qiq  kealiby 
aide,  64*  FrfmUu*  vocal  in  third  BtJige^ 
lucroa^e,  J iiui nation,  253,  Iti  fourth  or 
perfomtiiin  stflge,  usually  *ugjiienteJ,  29a 

Ffietion  sounds  of  pleura,  MMnJ  aUige,  151. 
Of  tliird  htikiLi,  214.  PuhtiouAij  jind 
cod  ta]  ^  2 1 7.    Of  CAVi  U«»,  2 1  @. 

FofvettonSf  dioorderad,  in  organic  diseftse^  3. 
Miaur  ftui&troiiai  4. 

GaifilueJ',  Or.,  on   clianges   of  krui  of  tbe 

cheat,  3S9. 
GaratHiig,  Mr.,  water  $tethwicopet  337. 
Gbttirt,   in   becoiid  iUge,    162,     In   third 

stugBj  268. 
Goniometer,  chc*t,  p.  347,  366, 
Groupbg  of  signs,  b  firat  iUge,  US.    Of 

tbifd,  169. 
Groux,  M,,  the  iphjgnic»()hoiie^  346.  S^SaucQ 

at  Dr.  \\'iJ Hums'*,  346. 
Gums,  the,   in  ihe  first  »tage,    123,     In 

atcond  stage,  164.      In  third  BlMge,  266. 
Gurglijig  sounds,  186. 
Guit^   cadens,   not   I  he   cnu^e  of   iiieltilbc 

tinkle  of  perfurationf  2S6. 

fcmme^  percus«itont  311. 
ish  rcfiiiimtioiip  6, 

Hearing  tubes  greatly  Impreved  by  water, 
414.     With  hydrophone,  420, 

Htimrvg  tubes,  ex|>eriment  showing  vjilua  of 
tiieir  fivedom,  421. 

Heart  wjitiida,  hi  finst  stage,  108.  Loudness 
or,  U)&,  Wtchasibm  of,  108.  Adven- 
liriuEiji  heart  ^unds,  110.  Pericmrditis 
feoaiids,  110.  Bitctic  sounds,  lit).  In 
seooud  «it«ige,  1 52.  In  thirJ  stu^re,  3'22. 
Nfariip««  tmi  dinpiacemcnt  of  80UTTdfl,2*23. 
Advecititiu'U^  biuirt  rounds,  including  ^- 
ricimljal,  purt^,  and   mixed  hea^  bmits, 


230,  Heart  murmur  from  pressiu-e,  231, 
Chisel  tiound,  £31. 

Heait  impuUe,  at  upper  interccistal  s|»cfls> 
in  the  third  eitsge,  255.  Ca^e  of  Beaatou^ 
256.  Table,  239.  Case  of  Thrush, 
385. 

Heart,  diiplacoment  of,  to  rigbt  side,  tn 
third  sLHge,  256,  384,  355.  Diaplace^ 
ineiit  of,  in  fourth  stuge,  293.  Dis- 
pltn^ment,  in  perforiiti^n,  293,  Flatten- 
ing i>^  in  perflation,  owe  of^  293,  Im- 
jmlse  denoted  by  sphygmo*cojje,  344, 
Sounib;  the  sphygniosphone,^  347,  He- 
curded  at  tt  dbiance  d  three  and  a  half 
mil6!»,  347. 

Heart's  sounds  and  moveiiij^^nts  well  explored 
with  the  stethofrcopB  a-^d  the  uphygmo- 
ecO{»  In  conjunction,  437. 

Hernia  thorucis  et  cerriois,  264. 

Hurrijpn,  M,,  sphygmotneter,  431. 

Hurjs«,  I  be  sphygmotieope  jipplird  U>^  433. 

Hydrophone,  the,  335.  Valita  of,  in  aid  of 
flexible  steiboiiL-opes,  335.  In  wjtsted  pa- 
tients, 336.  Faulty  ttate,  3^6,  In 
ai,u»culUi;ion,  with  heanng  tubert,  419. 
Kiitploy«d  done,  420     Advautiigcs,  421. 

Hydri>pneuJnoti]"rai,  294* 

Hypertrophy  of  luiig,  260. 

"  HmimiiMg"  in  the  tirut  stage,  115, 

HumTtiing  Koands,  iu  fin^t  (ttag^e,  41. 

Hutehiuson's  ^spirometer,  103,  349. 

Illusion,  auditory,  411. 
Inapflotion  of  the  chest,  305, 
InteuHidciitiou  ol'  iiwund,  what  U  meant  Irfi 

334. 
IntercMfrent  diseases,  au^culUtory  signa  of, 

in  second  sla^e,  144. 

Laennec'«  opinion  on  the  cause  fif  Lncreaiitd 

tocal  resouicesj  54.     On  shape  of  ehest, 

373. 
Laryngeal  lesptmUoo  s^undM.  in  ^mt  atage, 

122.     Inthinimge,  212. 
Larynx,  iu  the  firit  ttiage,  116.     Ausculta- 

tiun  of,  116.     Li  »fH;oud  stage,  162.     fa 

third  stage,  268. 
I«jired,  Dr,,  the   binfiDni]  fitetha$cAp«,  322, 

324. 
Lips,  stilt e  &f,  in  ihird  ^itnge,  267* 
Lit|uld  cavernous  soundjt,  185^ 
Liver,  grfSat  eiikTgeinent  of^  219. 
Lund,  Dr.,  on  suHpeijeiou  of  moi^t  crepitM 

tion  in  Mj,deini,  126, 
Lung,  acoustic  exftfriuients    upon   healthy 

i4ud  unhealthy,  59.    Hypertrophy  of,  SCOi, 

M^endie'^j,  M,,  unfavourable  report  on 
H^rristin*ksphygmumetir,  431. 

Miuuyuii;  Dr,  F.,  on  tnuaical  cavemoufl  sound^ 
184. 

Mar^h,  Dr^,  biuauml  atel  hrteveopr,  325. 
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HiTor,  U.J  ft]dt  ID  ^zpefimeat  with  apbygmo* 
itsopi^  on  tbfl  bone,  433. 
leiisaring  the  movemeiiU  of  tha  chest,  338* 
Thft  h&nd  and  cfe,  338.  Tnpe  measures; 
Dr.  Hare's,  Mr.  Henry  Thompson's,  33D. 
Dr.  Sibson's  chest  menflurerj  340.  Dr. 
QoaId*!  stetbometer,  341.  Tb«  pn«a- 
mitowope,  342.  Diametera^  347.  CaX- 
lipwm,  347.  Dr.  NebonU  34?.  AngJ« 
And  titu-Te«,  347.  The  cbeat  goniometer, 
347,  Air  capKitj,  348.  Halchiiiiion*B 
tpifOtnefcer,  349.  Dr.  Pereira'*,  351. 
Mr,  Coiiitttr'i,  35  L  Mf^surtng  Uie  coufi* 
gnr»tion  of  tbo  cbeat,  361.  Tbe  gooio* 
meter,  366, 

**  Medical  Times  and  G*wtte,"  paper  frwn  i 
The  eiDplojtrteint  of  water  [n  auacttlt^titHi, 
4 14.  Taper  ffotn,  Ofi  uphygmoacopea,  435. 

Metallic  tiiOtling  of  ciivlUe«,  ISl.  Of  per- 
fotmtion,  282. 

Micpopbone,  tbn,  398. 

Microscope,  tbe,  352. 

Ifoist  crepitatioa  ctf  Ibe  aecoud  stage,  126. 
OccasioTialljr  B.iLepen<ied  In  Miideira,  126. 
BiJtter  heaii  nhh  Ikubia  than  with  solid 
BtHhoacopcs,  128.  Locale,  128-  Amount 
of,  131.  ConjaUied  witb  gJreat  dcficiencj 
t3i[  reapintiioQ  suumla,  131.  Si;te  at  the 
bubbles,  133.  Squashing  mui^t  erepita- 
tioHi  133.  Mecfanniiimf  134.  InHuenoB 
«f  eonautenoe  of  bubble  Hqultii  137. 
DlAgnQSts,  137.  Influcncro  of  heart 
MO veiEicD  ta,  1 3  7  ^  1 38 .    M&sk&  fine  Bounds, 

139.  Ajs^wiftted  with  deficient  re»pirii- 
tloa  vonnde  at  the  baoe^  139.  Case  of 
itioLit     crepiLatioa     travel  LLng     upward, 

140.  Liquid  or  moist  crepitntiofte,  pruj- 
posed  cla&aificiilioD  o£,  14B.  tn  second 
Btsgej  147.  Tracbisa,  in  flecBud  stage,  lti2. 
Moist  to  kryni  in  third  aiage,  269. 

Morison*  Sir  Aleic.,  xht  faultjr  b7dr4>phonej 
336. 

Mouthy  table  of  state  of,  in  third  stage,  256. 

Movement  apparent  of  aiiditor7  seasaUoap 
413. 

Movements  of  tlie  chest,  97.  Deficiency, 
98.  Abnormal  rising  of  tbc  claTiclc&,  99, 
Movement  A  of  tbe  cheat  in  second  dttige^ 
1 58.  Deficiency  of  expansion »  1 59, 
Movemeats  in  tbe  third  stage,  249, 
Mo  vein  en  tA  of  upper  intercostal  spaces 
from  cardiac  impulse,  255.  Movements 
in  fourth  etAge^  291. 

Blovements  of  heart  aud  lunge  aec<Naipamed 
hy  sounds,  5, 

Movemeuts  of  chest,  measured,  333,  Tape 
mca^iures,  338.  Dr.  Sibsou'i  cheat  meji- 
surer,  340.  Dr.  Quain'ri  slethometer>  341 ; 
the  [jnctiinatMfCflpe,  342.  Of  the  beMt, 
tbe  sphjg^iuioMope,  344,  Tho  aphjgmos- 
phqoe,  346. 

Murmtiri,  wrteriil,  iu   first  stage,  105.    In 


second  stage,  l52      In  llitrd dMi, S& 
DiMgnffidfl  of  sjstolic  «ad  diMeefi^tii 
spbjgairaqop©,  S4X 
MkacaI   cuvernotta  Bcrtiiuk,  laS.    Df.  Xo- 
soin  aut  184. 

Needle,  the  e:3Cplonzig,  S&S, 
Nores,  the,  in   tile  fint  aU^e,  US;  a  it 
noood  stag«j  165, 

OMltktlflg  i«eptmtiofi   eoim^  dlvno  < 
26. 

Fectonloquy,  tm«  caineftiiiii%  197, 

FertuasieQ  sounds  in  Erst  atmg!^  65,  Hm^ 
tioQ  of  percaaalaa  whuhI  kur  tia 
aoKoltotoiy  eig:iu,  65,  Fitdtidii  II 
dutneea,  66,  fUltouaJe  of  dolsM*  h- 
ficleocj  of  air  umI  mUicmccw,  €a  Si* 
of  rodoc^d  air  maaoA^  73.  IlnlBMi  Oi 
one  side,  importwce  of,  76, 
of  mmi  coDSJaCaot  with  much 
76,  Tbe  nsonant  aide  not  alwaj»| 
unbealtbj  one,  77.  Atraolut*  d 
to  be  studied^  78.  Diilni^  in 
causee  ef,  79.  Dotuecs  frvta 
c«ncer,  81,  Duln^ss  ma&kcdf  B2. 
ness  of  tumours,  63.  Dulinsa  of  p 
aud  other  diseaves  dielmgm&bed.  It 
Vimetiaiordahieii«,g6.  Woodea  atid  tbe- 
1  Dte  dakofs,  8  6.  C  ri£ked*pot  ma^  $!. 
Pencu^bn  sounds  iii  the  e«o(nd  at^e.  131. 
Woodea  duluesa,  abaolatd  doloett,  Ui. 
Unaltered  aounds,  155.  Iacr«a>ed  wt- 
sonance,  155^  Brttit  de  pt  t%U^  156.  1^ 
Guswou  sounds  of  third  «Ca^.  333v  Ttbb. 
Short  duration  of  sound,  doliUh^  S3S. 
Dull,  dbsoiuta  or  finger  da|]}««^  23i, 
(For  cr»c]ced>pot  floond,  set  C.)  Dail 
bulloif  soufld  of  cmTttiefi,  243,  lu«fHsrd 
rescmaneeaud  tympauitic  aicHmd«S44,  f^ 
cussion  iu  the  peilbnition  or  fourth  itafe, 
273.  Tympanitic,  terminatiog  iu  duluon, 
277.  Little  affected  by  moderate  ^mtoa^ 
278. 

Fereosiibn,  modes  of,  307.    Hammers,  311. 

Fcrfuratiun    of   the    pfeui^ 

fourth  stage,  270.  Teadencir  to  i 
tion,  270,  tsLgna  of,  overhx^ed,  tod 
often  found  wlieti  sought  for,  271-  Batt 
of  f req  uc^ncy  of,  2*  J .  Casus  with  oImcqio 
sigU!!  of,  272.  Advantages  of  fiarmilif  1 
utAge  off  272,  Marked  and  dkllMCilt 
uhamcterB  £>f,  272.  Phthtsb  iMit  sitspeltd 
on  aceouot  of  clear  pereusfiion  of  ^tgftgtr 
tion,  273.  rercuasiofi  ftotuids  in^  373. 
Amphoric  re^piratjoQ  sounds  of,  179. 
Atctallic  tii)kle<  282,  Split&h'uig  3 
287.  Voice  in,  338,  Vovml  fn 
augmented,  290,  DimeuiioDs  oif 
290,  Shape,  29L  Mention,  291, 
placement  iu,  292.  Poeitioa  of  cbest^ 
293,      Exterual   aouuda    in     ^eilbraiti 
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^^^^^^                                                      ^^^"                   ^^H 

^B  Bide,  294.    EfTulon  in,  289,  !2g4.    T&ble 

Sarpenline  river,  experiment  on,  with  stetbo-          ^^^B 

^H  of  aign:}  of  seyvu  CAses  «f  p«rfantion,  295. 

phmif,  414.                                                              ^^1 

^B    Cciagh,  &C.,  39  S. 

Shell,  hollow,  aoauds,  43.                                                ^H 

^^krtcdrdjtls  »Qind3f  in  the  fir^t  stage,  110^ 

SiWn^a,  Dr.,  pleximcter,  313.     Closes    the                 ^H 

^H   in  second    it«ge,   132^  in  third  sUgej 

wooden attthoaoopo  with  paper,  ^c,  SIB,                  ^H 

^■229. 

426.    Ch«8t  measarer,  340.     Diasection                  ^^M 

^nuiTiiJC,  In  the  fint  sta^  13S|  in  the 

of  sound,  427.                                                           ^H 

^V  thifd  ftt«ge,  267. 

Signs,  progressive  tendency  of,  in  grst  atage,                  ^H 

Physical  signa  and  ajTnptomSj  comparod,  L 

113.     Subfideace  of;  Dcm-oeasation  of,                 ^H 

PhyeicaJ   aigna,  not  dedsite  in  tomit  eatlj 

113.                                                                        ^M 

cases,  3. 

Signa  of  second  stage,  marked  character  of,                 ^H 

Ph jBi<aI  cnnduct  of  organs,  5. 

124.     Of  third  stage,  167.     Often  found                 ^H 

Piony'fl  pleiimetfir,  3U, 

at  first  ejiamination  of  the  patient,  168.                  ^H 

Pleural  friction  sotmda,  44. 

Their  decidvo  charactor,  168.     loBaenoe                 ^H 

Piearal  friction  ionnd*,  in  th«  seeond  atage, 

on  mind  of  tho  phyakiE^n,  1G9.     Groupa                  ^H 

151;  in  tZiQ  third  sta^e,  3t4. 

of,  169.                                                                     ^H 

Pleiimaler,  Dr.  SibfOnV,  313. 

Signs,  minor,  of  third  stage,  262.                            ^^^H 

FlexiixMitflrs,  31 L 

FneamatoBcope,  343, 

Skoda,  indetertninate  n»piratiim  sonnda,  10.           ^^^H 

Pneomothoraa,    S«e  Perfaraticin,  tnd  Stage,    i 

Ort  cracked-pot  sound,  240.     On  thoracic            ^^^B 

fourth. 

resonance,  54.                                                             ^^H 

Pi3«itioci  of  the  chest,  in  the  giat  stage,  87  r 

Sledge  tinkling  of  perforation,  383.                                ^H 

in  the  rfaird  stv^e^  245 1   in  tfae  foimh 

Sound,  eclipaing  Intensity   of,  proctued  by                  ^H 

BUg*,  293. 

greater  proJtimity,  by  superior  couduction,           ^^^H 

Powflll,  Dr.,  water  stcthoaMpe,  337- 

by  water,  in  the  ca^e  of  air  tubtiw,  410.          ^^^^M 

Puerile  neflpirati^Q  eotinda  tn    third  ata?e, 

By  olo^in^^  the  ear,  412.                                     ^^^H 

22  K 

Sound,   greatly   modi6od    by   tmnsmiaaion          ^^^H 

PoJBng  aound^  In  the  aecord  sla^e,  150. 

tUroug  h  water,  412.                                             ^^^H 

pBhnonary  irtejry,  Mat  of  thoracit  nmnanra,    | 

Soujid,    bearing    of,    greatly   increa^d   by           ^^^H 

317. 

^^^H 

Sound,  dissection  of,  Dr.  Sibann,  427.                    ^^^H 

'       Qnain'a,  Dr. ,  atet  hometer,  34 1 . 

SouDds,   coinpoutid,    s^n&orial    diri^ion    or           ^^^H 

analysis  of,  401,  409,     Of  hcari  mur-           ^^^H 

1      Mtm.  otM  of,  ptdbretion  with  tinkle  at  in- 

lonrs,  410.                                                        ^^^^M 

l«f»li,3S4r 

Suuod^   OQUvtyod   by  goUds   to   the   head,           ^^^H 

Hfioai,  thondo,  t«hle  of,  360. 

heard  only  in  the  ctosed  ear,  396.     In           ^^^H 

BmNMaoe,  eatperinitnta  on,  55, 

the  deaf  ear  only,  403.                                     ^^^^H 

lupintMiR,  hanabi  of  phthisis^  6.     Dia- 

Sounds,  rariou^,  heard  at  the  same  Instant,          ^^^H 

fDadi  of,  8.    Mechaniam,  9.    Fetible  and 

^^^1 

deficient  of  first  stage,  1 L     Diagnosis  of,    , 

Souadi»  of  the  same  ehamcter  only,  subject           ^^^H 

IS.     Feeble  nmy  be  heAltKy.  1 3,     Wavy, 

to  the  bw  uf  oclipiini.^  400.                                ^^^H 

U.     Dmdcdp    15.     Jerky,    17.     liespi- 

Soonda,  eaterniil,  heard  in  perforated  chest,           ^^^^| 

mtion  Aflunda,  reduction  of  at  b&st,  in 

294.    Sounds  from  hair  on  theeheat,319.           ^^^^| 

third   stage,   3  IS.     Abolition    of,    219. 

Sounda  ofij^imtitig  in   the    aiUiCuUator's           ^^^^| 

Futtrilei,    231        Increased   at    dbeued 

ear,  319.    Sound  not  intemi&ed  by  stetho-           ^^^^| 

hase»    22  L      Respiratory    inteiral,    28. 

s<:opea,  534.                                                          ^^^^| 

BhonchaSj  presence  in  phthiais^  sonorous, 

Sf«cuta,  356.   Mr.  Avery's  illumlnatad,  357.          ^^^| 

aibiliiDe,  38.     Locale,   39.     EbgQchi  of 

Ozerra:ick's,  358.                                                  ^^^H 

acate  phthisic,  40. 

SphygIl9o^^phaue,  Dr.  Upbam's,  346.  Detects           ^^^H 

Respiration^  healthy  sonnds,  di^rtm  of,  27. 

interraitf  between  the  pulaatioua  of  Lho           ^^^^1 

Rhone  h  OS,  eaTerOfltiftj  180. 

art«nes,  435.                                                   ^^^H 

Bhoncboa,   anbcrepilant    in   B«0OCid  stag«, 

SphygidosGopeiK  344.   M.  Gronx,  Dr.  Dpham^          ^^^H 

147.     Propwed  title  of  medium  crepita- 

w i  th  magnetic  appar atufi ,  && ,  record  be^rt           ^^^^B 

tion,  148. 

tiiov^einents  at  a  dij^tanee  of  three  and  a           ^^^^H 

Rolling  or  holbw  shell  £onnds,  43. 

half  niiles^  346.    Paper  on  the,  from  Proc.           ^^^^| 

Hoyal  In^iJtation,  |»iper  on  oert^n  auditory 

Bayal  Society,  427.   Applied  to  the  hor.^,           ^^^H 

phenomena  fmm  Proc.,  406. 

433.     Paper  on,  from  ''Med.  Times  and           ^^^^| 

Royal  Society,  paper  from  the  Proe.  on  the 

Gau^^"  435.     Engraving,  436.     Manage-           ^^^H 

diffcreoEial  stethophone,  393*  Pajier  from 

of,  437.                                                      ^^^H 

Froc  on  tb«  aphygtooecope,  427. 

Spirometer,  value  of,  in  third  stage;  ita  diSi-           ^^^^H 

cultjca,   2GI,     FlutchinsonX   349.     Dr.           ^^^^| 

Sawing  tavemoQs  sounds,  178. 

Pcrciny's,  351.     Mi-.  Coxuter's,  35  L                   ^^^^B 
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epUahlng  soQDds,  in  Ihe  fuartK  «t»gft,  287- 

Sptnimn.  micrwicope,  352. 

SquJisbiiig  cATemoas  »outid«,  189. 

8qi&»Ahinf^  aaands  m  second  ttjige«  1S3. 

Slkgi!,  lint,  ii|:na  of^  1^T23. 

Stale,  Moond.  ai|m«  of,  124 — 167.  Dma- 
lion  of,  166*  Grouping  o£»  166*  Turmi- 
nmtioni  of*  167.  Queation  of  tenubalioii 
in  aipnflof  fotirih  itap»,  t67, 

SUii^e,  third  signfl  ofj  167-^270.  D^cwjt* 
rhamcter  of,  270.  VKriotx  gronps,  169* 
Coinmonlj  f<iand  bj  lihjreicinn  at  first  ei* 
jimitiiitiQfv ;  daration  of,  269.  TermiDA- 
tioni  off  S70. 

SlAge,  foarth,  sign*  of,  270—296.  Plftft 
for  II  fourth  *tag«»  270.  UnBtMpecled 
rrftqnentj  of  this  ■tJlg^  S7l*  P«fii«MMj« 
iii^  273.  Ampkoric  respirtilion  imiiii^f, 
S79*  Metaltio  tinkle,  232.  Spltehing 
Munds,  287-  Voioe  in,  288*  t»hU, 
295*     DumUon,  295* 

Sternum,  cb^ngea  in  the  fotm  of,  388* 

Stetbogf>Tii?MiPter,  347,  !166,  370. 

Stethometflr,  Dr.  Qimin'u,  341* 

Si«lho^onQ  differential .  pnpflron,  from  Proc* 
Bqf,  Soc,  393.  Descnption  of,  394* 
C^T«jB  tmm^  i«pAriit«l/  to  both  esm, 
B95.  A  major  impr««>ion  on  oue  Mr 
ecli|iMsa  *.  minor  one  m  the  other;  mj^ 
plication  in  dlsgnuiB,  402 p 

5t«tha«cop»,  wooden,  SI 5.  Hollow  wooden 
il6thoicope,««»entiillj  a  SdltJ  fcteibo«<?o|je, 
31ft.  The  value  of  the  hoUowing,  al6. 
Tb«  m^teriftU  for,  317.      ConstnictioQ, 

317,  Curvilinear  emd,  of  Mr.  Bryaml, 

318,  Mode  «f  np^licAtion,  318,  ClcMcd 
»t  object  end,  Dr*  Willinma,  Dr*  Sit»on, 
the  hydrophone,  318*     Tact  in  holding, 

319,  Flexibk,  320*  Cbipfij  dr  inetm- 
inflnts,  320*  Use  of  *alid  parts,  330* 
Kecosaitj  for  doling  object  end,  321* 
Value  of  hydropbone,  321*  Bitmura],  it* 
history,  332*  Pr.CftmmnnX  323*  Aided 
bj  hydrophone,  324*  Dr.  Lewisd  a,  324. 
Dr.  Marab's  and  Dr.  William*'  iiistjrojmitita, 
a25.  The  iuthor's  differetitial,  323. 
Coov^  MMiivdi  separately  to  both  e»r»; 
detflicti  minute  diffcreneeii,  323*  Simul- 
tuneniis  mode  of  employment,  326,  Sanres 
in  the  eclipsing  of  flouod,  326*  Cmsv^ik* 
tive  tn  [hie ,  32  6,  Cti  rioiia  aiiditfltry  re^tslls, 
327*  Gtmi  value  in  diagnwia,  328. 
Diagram  of  aoditory  irnpr<>siiionii,  330* 
Edijigiing  of  h«irt  soTindft,  330.  Modo  of 
ttniloyment,    332*       Dr.    Mar^den    on, 

333,  Construction,  &&|  334.  Aid 
from  liydropbone^  335,  Polyatetbo- 
acopeCf  334*  Stethost;opes  do  not  in* 
teniifj  aound.  tbey  conAerve  it,  334. 
Ke«smiy  of  eiaminiDg  the  rtetJjoscope, 

334,  Water  atelhoseopft,  Mr*  Gajrataii? 
and  Dr*  I'owell,  337*  A  ebMp  diilefeQtiA] 


Stockbridg«,  ' 

TOOT,  i27. 
Symptomatic   mnA   i^jskal  cndf^f 


paredf  t 

Tabid  of  form   of  cb»t  in 
ampkw  of  cKfitles,  383. 

Tal»l«  «f  &utm  of  «ngtiliuritj,  38d« 

Tabfi  d  151   ttxainnlM  df  t^tfwp  iT 
392. 

Table  of  voice  signi,  ftc,  Sfi©* 

Table  of  tbur^cic  r«iri<Bia,  36a 

Tables  of  di^uble    flmitetiiti^    of  tilt 
374.5. 

Tables  «f  uogla    fl^ttttamg  of 
381. 

Tape  mcasDno,  839. 

Telegraph  wine*  ased  to  indicmN  Ok 
of  the  heart,  345. 

Thompson,  Dr*   TbeophittiAi   ir»ty 
tion,  14, 

Thoracic  voi<^,  46.  AltetrntiAim  of,  4Jk  Me- 
dtamsai  of  faealUiT^  thozmcie  Yno%  47 1  vi 
afikted  by  moderate  depo^l^  49.  Anaoat 
of  tuberele  PBCeawry  to  alMr  ikonat 
TMoe^  49.  Load  tbotseie  iroie^  «bi 
aij^iBcaot  of  phthi.»is.  50;  foonil  ii 
beAhh,5l;.  the  bud  ttiomcic  voicvof  thud 
atage  goinetime^  misUkeci  for  tMt  of  fiiH 
at  age,  51.  Foru^  of  thoiactc  roife  ta 
(ir»t  fituE^e,  52.  Load  tvioc,  52.  Bi- 
dticed  vdoe,  53.  M«ebaiiiBfii  of  iltMir 
tioos,  54.  Ctsmmmmse^  &4^  SktiBl 
Ei^pctiments,  55.  Solids  ciondne*  ««i 
heni't  to  solidis  than  air,  57.  lri|iliiiw 
timi  of  feeble  thorado  voic«,  SB^  TW 
rado  rwciB  of  tlie  aecotid  »ttfgi^  111. 
Iflcreue  of»  14K  CsmpftratiT^  bodltMi 
on  heaUby  aida,  142.  Appltcatton  ti 
diffi^retitiAl  atethoseop,  143.  Mvchaa- 
bm,  144,  Of  tbitd  8Ug«,  195*  UrtA 
voice,  195.  Dircol  air  medicmi  ir«ifi«i 
197.  Impaired  vdca  of  eaviriea^  201* 
Amphoric  voice  of  cavities,  aOC  H*- 
duct  ion  of  Toioe  at  base,  SOS.  Abolitm  eC 
208*      Thoracic  vole*  of  ^nrtli    iti^, 

283.  Usually  a«)ginented,  268. 
Tboriicio  regions,  table  of,  360. 
Tbroati  ^t  eign<  in   the   ^rst,  «t4kg«, 

In  »»ooDd  9tag«,  161.    In  tiie  tbi^ 

2(i4* 
Thrush,  CAse  of  traction  of  heart  to 

side,  3S5. 
Tickiiig,    tracheal   sounds   in   third 

212* 
Tinkle,  metallic?,  of  covitit^,  181 ;  of  pifi 

tjon,282.     Sledf^e  tinklitigt  2d3v     B\ 

and  m  ul  t^  pi  ied,  263*    iJ^^ciBional  aI 

284.  Ocaats  at  inicrviU  «T«ff  n 


ij^ifl 


INDEX. 
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period,  284.     Mechanism  of,  285.     Not 

dependent  on  water  dropping,  287. 
Tongne  in  second  stage,  165;  in  third  stage, 

267. 
Tongne  depressors,  356. 
Tojnbee's,  Mr.,  artificial  tyrnpannm,  413. 
Tracheal  ticking  sounds  in  third  stage,  212. 
Tubercle,  amount  of,  influences  sounds,  28. 
Ttirck,  the  krjngoscope,  358. 
Tympana,  artificial,  of  Messrs.  Toynbee  and 

Yearaley,  improve  the  stethophone,  413. 

Upham,  Dr. :  sphjgmosphone ;  records 
movements  of  heart,  &c.,  at  a  distance 
of  three  and  a  half  miles,  346.  Detects 
intervals  between  pulsation  of  the  arteries, 
435. 

Uvula,  in  the  first  stage,  123. 

Vein,  hard,  obliterated  external  thoracic,  263. 

Veins,  highly  developed  state  of  external 
thoracic,  262.     Dilated  jugular,  262. 

Venous  humming,  in  first  stage.  111.  Tho- 
racic, in  tbird  stage,  111. 

Vernier,  the,  367. 

Vesicular  sounds  vary  with  amount  of  de- 
posit, 29. 

Vital  capacity,  in  first  stage,  102.  Small 
value  of  this  test,  1 02.  Modes  of  testing, 
103.  Hutchinson's  spirometer,  estimation 
of,  at  Hospital,  103.  Table  of  capacity, 
in  first  stage,  104.   Vital  capacity,  in  se- 


cond stage,  160.  Vital  capacity  in  tliird 
stage,  261.  Vital  capacity  in  fourth 
stage,  296.  Measuring ;  spirometers,  348. 
Voice,  the,  in  the  first  stage,  1 14.  Weak. 
114.  Hoarse,  115.  Whispering,  115, 
Voice,  in  second  stage,  162.  Table  of, 
in  third  stage,  266.  Characters  of  voice, 
&c.,  third  stage,  268. 

Walshe,  Dr.,  on  traction  of  hearty  384. 
Water  in  auscultation :  the  hydrophone,  335, 

337.  Water  stethoscope,  Mr.  Garstang  and 

Dr.  Powel  1, 337.  Water  modifies  tone,  412. 

Paper,  on  the  employment  of,  from  "  Med. 

Gazette,"  4 1 4.     Film  of  water,  4 1 6. 
Water  conveys  sound  to  solids  better  than 

air,  experiment,  56.     Water,  the  author's 

experiments  with,   414.     M.  Collodon's 

experiment,  418. 
Wavy  respiration  sounds,  in  first  stage,  1 49. 
Wheatstone,  Mr.,  experiments  on  audition, 

397.      His    microphone,    398.      Finds 

tuning-fork  sounds    heard  only   in  the 

closed  ear,  398. 
Williams,  Dr.,  on    the  air  of  the  hollow 

wooden  stethoscope,   316.      Closes   the 

object  end,  318.     Binaural  stethoscope, 

325. 
Wool  or  yam  tearing  sounds,  42. 

Yam  tearing  sound,  42. 

Yearsley's,  Mr,  artificial  tympanum,  413. 
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THE  UWS  OF  HE.iLTH  IN  THEIR  RELATIONS  TO  MIND 

AND  nOUY*     A  Series  of  Lettcw  frota  aji  Old  rmctUiwoer  to  a  Patii-iit.     Port  IJviJ, 

nEALTTI   AND   DISEASE,    IN   CONTs^ECTION  WITH   THE 

GENERAL   PRINCIPLES  OF   HYGIENE.     Foip.  Svo.,  2f,  6d, 


DR.    BE  ALE,  F.R.3, 

now  TO  WORK  WITH  THE  MICROSCOrE. 

Cftjwti  8vo,  cloth^  5f.  ^d. 


ninstmted  Edlliom 


THE  MICROSCOPE,  IN  ITS  APPLICATION  TO  PRACTICAL 

MEDICINE,     With  >  Coloured  Plate,  and  27tJ  Woodcut*.     Second  Editi*iii.     «vo. 
ebthf  14  J.  ,jj 

ox  THE  ANATOin  OF  THE  LIVER,   nutstmted  with  66  PJi«- 

togtaphs  of  tlie  Aiuhor'a  f^mwinga,     Bvo.  cIqiIi,  G$.  6fi, 

ILLUSTRATIONS  OF  THE  SALTS  OF   URINE,   URINARY 

DEPOSITIJS,  and  CALCCLL     37  Plutes,  irontaining  upward*  of  170  Figures  copiijd 
torn  Nfltiire,  with  deKriptivts  Lelterpness.     Bvo»  cloth,  9$.  Sd, 


MR.     a  EAS  LEY. 

THE  POOK  OF  PRESCRIPTIONS;  coDtabing  moo  Piescriptious. 

Ciilletted  from  tho  Pmctice  of  the  most  em  meat  Fhy>iciim»  and  SurgeoDg,  Engli*li 
»tid  Foreign,     Second  Edition.     iBmo.  cloth,  fi#, 

THE  DRUGGIST'S  GENERAL"  RECEIPT-BOOK;   comprising  a 

copious  Veterinxiry  Fonnulary  and  T*tblo  of  Vflerinary  Materin  Metli™  \  Patent  and 
ProprieUiry  Medtcmes,  Drtiggiits*  Nostmnis,  &c.  j  Perfiiraery,  Skin  Cosmetici,  Hnir 
Cosmetics,  and  Teeth  Cosmctici ;  Beverage  a.  Dietetic  Arttdii*,  nnd  Condiment*  j  Tmde 
Cheraieals,  Miscellaneonu  Prepftrallona  ftnd  Compflowdji  iisfd  in  the  Art*,  Ac;  with 
iiB«ful  MctDormida  and  Tsibttiia,     Fourth  EdiLion.     lOmo,  cloth,  6s, 

THE    POCKET    FORMULARY^  AND    SYNOPSIS    OF   THE 

BRITISH  AND  FOREIGN  PHARMACOt'iETAS;  compriaing  standnrd  and 
appnjved  FormuliE  for  the  Prepaiation«  and  Compounds  employed  in  Mcdital  Practice' , 
Seyenth  Edition,  corrected  and  enlarge di     IBm^  cloth,  Bs* 


Post  8vo*  cloths  S«. 


DR.     HENRV      SENNET. 

NUTRITION  IN  HEALTH  AND  DISEASE 

A    PRACTICAL    TREATISE "oN    INFLAMMATION    AND 

OTHER  DISEASES   OF   TliK   UTERUS.    Thinl  Edition, revised,  with  Additionn. 
«To.  cloth,  i2«,  Gd, 

A    RETTEW    OF    THE    PRESENT    STATE    OF   TTTEniNE 

PATHOLl  Kr  Y.     Bvn,  cloth,  4t, 


litionii,      ^  I 


4 


f 


DR*    OB*    BELUNQHAM, 

ON  ANETOISM,  AND  ITS  TREATMENT  BY  COMPRESSION. 


THE  MECHANICAL  APPLIANCES  NECESSARY  FOR  TEE 

TREATMENT  OF  DEFORMITIES.    PoM  8vo.  doli,  4*. 

ARTIFICIAL  LIMBS;  THEIr"*CONSTRUCTION  AND  APPLL 

CATION*     With  EngmTiogi  oii  Wood*     8vo.  ckth,  3i* 
OR.    BILLING.    F.R,B. 

ON  DISEASES  OF  THE  LUNGS  AND  HEAET.  8ro,  doth,  St. 


DR.   a.    B.    BIRCH,    M.O. 

CONSTIPATED   BOWELS  :  the  Various  Causes  and  the  Rational  Umm 

of  Cure.     Post  Bw,  cloth,  2s,  6d, 


OR.    QOLDIMQ     BIRD,    F.R.S. 

UEINAET   DEPOSITS;   TEEIE  DIAGNOSIS,   PATHOLOGY, 

AND  THERAPEUTICAL  INDICATIONS.  With  EDgranng*  on  Wocxl.  Fifth 
Edition.     Post  Bvo.  doth,  IQj.  6if. 

ELEMENTS  OF  NATURAL  PHILOSOPHY:  being  an  Experimenttl 

Introduction  to  the  Study  of  the  Physical  Sciencea*  Illustrated  with  ]iiiiiiervu»  Engmv- 
inga  on  Wood.  Fifth  Edition.  By  GoLDiMa  BtHi»t  M,D,j  F,ltS,,  mnd  CaAMim 
Bbc»o^  M.B.  Caiitab.,  F.E.S.     Fi^p.  avo.  cloth,  12«.  dd. 


MR.    P.    HINOKEd     Brno,    FM.OJS. 

PEACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN 

AND  INFANTS  AT  THE  BREAST*     TmiiBlatcd  ttam  the  Freach  of  M.  Boitcbitt, 
with  Note*  (Uid  Additions    Svo.  cloth.    20*, 

MR.    JAMES    BIRO. 

VEGETABLE  CHARCOAL;  its  medicinal  und  ECONomc  pro- 
perties; with  Practical  Remnrks  on  it*  U&e  in  Chronic  Affection*  of  the  Stomal 
ODd  BoweU.     SMOtid  Editiori»  8  to.  cloth,  3*,  6i^ 

MR.    BISHOP,    F-R,a. 

ON  DEFORMITIES  OF  THE  'hUMAN  BODY,  tbek  Pathdogy 

and  TreatMont,    With  Engravings  on  Wood.    Bro,  doth,  10*. 

ON  ARTICULATE  SOUNDS,  'aND  ON  THE  CAUSES  AKD 

CURE  OF  IMPEDIMENTS  OF  SPEECH.    8vo.  cloth,  4.. 

HI.  f 

LETTSOMIAN   LECTURES  ON   THE   PHYSICAL   CONSTI-   i 

TUTION,  DISEASES  AND  FRACTURES  OF  BONES.    Port Bto.,  3i^  «dL  § 


ME.  CHURCHILL  S  PUBLICATIONS. 


OR.    BU^KISTON,    F.ft.a. 

PRACTICAL  OBSERVATIONS  ON  CERTAIN  DISEASES  OF 

THE  CHEST;  and  on  the  Principles  of  Atucnltadon,     8vo.  cloth,  12*, 


DR.    JOHN    W.    F.    BLUNDELL. 

MEDICINA  MECIIANICA ;  or,  the  Theory  and  Practice  of  Active  and 
P&eaiTe  ExercjKB  and  Manipulation*  in  the  Cure  of  Chronic  DbeBie,    Post  8to.  cloth*  6t, 


DR.    BRYGE. 

LAND  AND  FRANCE  BEFORE  SEBASTOPOL,  looked  at 

&oro  a  Medical  Point  of  Vicw»    8vo.  clothe  Gt. 


MR.    JOHN    E.   BOWMAN* 
I. 
PRACTICAL  CHEMISTRT,  inckding  Analyaia*    With  numeroiis  Illtia- 
trations  on  Wood.    Third  Edition*    Foolscap  8to^  doth,  6i,  64, 

MEDICAL  CHEMISTRY;  with  ninstratlons  on  Wood.    Third  Edition. 

Feap.  Svo.  cloth,  6fl.  Gd. 

DR*   JAMES     BRIGHT. 

ON  JDISEASES  OF  THE  HEAET,  LUNGS.  &  AIR  PASSAGES; 

with  a  Rflvievr  of  the  ieveral  Climatca  recommended  in  theie  ASection^g    Third  Edi- 
lioiu    Voti  8yo*  doth,  5*. 

OR,    BRINTON. 

TEE  DISEASES  OF  THE  STOMACH,  wUh  m  Introdnctioii  on  its 

Anatomy  and  Phy Biology j  being  Lectures  delivered  at  St,  Thoma«'^  HoBpilaL    Fo*t  Bvo< 
dotb,  1Q#.  6d. 

I    THE   STMPTOMSp    PATHOLOGY,    AND    TREATMENT    OF    - 

ULCER  OF  THE  STOMACH.     Post  Svo.  doth,  5i. 

MR.  BERNARD   E.  BRODHURST*  F.R.O.B. 

ON  LATERAL  CUETATURE  OF  THE  SPINEr  its  Pathology  and 

Treatment.     Post  Svo*  doth,  with  Platea,  3*. 

ON  THE  NATURE  AND  TREATMENT  OF  CLUBFOOT  AND 

ANALOGOUS  DISTORTIONS  involving  the  TIBIO-TARSAL  ARTICULATION* 
With  Engraving!  on  Wood*    8to.  doth,  4«.  6<i* 

IIL 

PRACTICAL  OBSERYATIONS  ON  THE  DISEASES  OF  THE 

JOINTS    INVOLVING    ANCHYLOSIS,   and   on    the    TREATMENT    for    the 
RESTORATION  of  MOTION*     Third  idilion,  much  enlnrged,  Svo.  doth,  4j*  6(i 

MR.    THOMAS     BRYANT*    F.R.0.8* 

ON  THE  DISEASES  AND   INJURIES   OF  THE  JOINTS. 

CLINICAL  AND   PATHOLOGICAL   OBSERVATIONS*    Poet  Sm  doth,  7f.  6d 


DR.    BUOO«    F.R.9. 

ON  DISEASES  OF  THE  LHTR. 

ttlustmted  with  Caborad  Plates  uid  EngmviQ^s  on  Wood.    Third  Edilioti*     Bvq,  dotb,  iGi. 

ON   TfTE   ORGANIC   DISEASES  AND  FUNCTIONAL    DIS- 

OHDERS   OF  THE  STOMACH.    Uvo.  cloth,  9». 


□  R.  JOHN   CHARLES   BUCKNILL,  A  OR.   DANIEL  H.   TUKE. 

A   MANUAL   OF   PSYCHOLOGICAL    MEDICINE:    contam% 

the*  Hijitar}',  Nofiologj,  De«cri[>tiou,  StntiiticH]  DtngnnsiB,  P^thologj-^  atiil  Tr«auiiealL  «f 
Inautiity.     B\q.  cUhIu  15*. 

DR.    BURGES3. 

THE  MEDICAL  AND  LEGAL  IIELATIONS  OF  MADNESS; 

showing  ft  Cellular  Theory  of  Mind,  aiid  of  N<;rve  Foruts  mid  tdm  of  Vrg^caiiTe  Vital 
Fome.     Gto,  clothj  7»* 


DR.    BURNET-r. 
I* 


THE  PHILOSOPHY  OF  SPIEITS  IN  RELATION  TO  JlATTEl 

flvo*  cloth,  9*.  II. 

INSANITY  TESTED  BY  SCIENCE    8vo.  doth,  5,. 


DR.    JOHN    M.    CAMPLIN,    F.U.S. 

ON    DIABETES,    AND    ITS    SUCCESSFUL    TUEATMENT. 

Second  Edition.     Fcap.  Bvo*  cloth,  3a.  €J. 

MR.    ROBERT    B.    CARTER^    M.R.O.S. 

ON  THE   INFLUENCE  OF  EDUCATION   AND   TRAINING 

IN  PREVENTING  DISEASES  OF  THB  NERVOUS  SYSTEM.    Fcap.  e*o.,  6,. 

THE  PATHOLOGY  AND  TREATMENT  OF  IIYSTERIA.    p<«t 

Cvo.  cloth,  is,  6d.  ^^ . 

DR,    CARPENTER,    RR.S* 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY.   With  numcroos  lUu^- 

trutiont  on  St^el  nnd  Wood*     Fifth  Edition.     dv(».  doth,  2Sa. 

PRINCIPLES  OF  COMPARATm   PETSIOLOGY.    uiuatratcd 

with  300  Eogra^ngs  oa  Wood,   Fotirth  Edition,     flvo.  cloth ,  *2i*, 

III, 
A   MANUAL  OF   PHYSIOLOGY,      With   numerous   Illnstrations   on 

Steel  lujd  Wood,     Third  Edition*     Fcnp,  Bvo.  doth,  12*.  fjti. 

THE   MICROSCOPE   AND   ITS   REVEUTIONS.    wui,  ««„»- 

TOUi  Engmvings  dd  Wood,    Sewnd  Edition*     Faip,  Bvov  cloth,  12*.  ijd, 
DR.    CHAMBERS. 

DIGESTION  AND  ITS  DERANGEMENTS.  Post  svo,  doth.  io.«.  o,i 


J  DIGES'J 


»:»*— 9«>S 


i 


-&I 


MR.  CHURCHILL  S  PUBLICATIONS, 


OH,    CHANCE,    M.a. 

Tmcnow'S  cellttlar  pathology,  as  based  itpon  * 

PHYS101.0UICAL  AND  PATHOLOGICAL  JJli^TOLOOY.     W^itb  144  Engm?- 
ijigt  <Mi  Wood,    Bto.  doth  J  i6t. 


MR.    H.     T.    CHAPMAN.    F.R^C.S. 

THE   TREAniENT  OF  OBSTINATE  IILCEKS  AND  CUTA* 

NKOUS   KarPTIONS  OF  THE   LEO  WITHOUT   CONFINPIMKNT.     Third 
Editian.     Poit  Ova.  ^lotli^  3^.  6d. 

II. 

TAEICOSE    TEIKS"   their  Xatnre,  CoDsequences,  and  Trc«tnicut,  Pallia- 
ikit  mid  Curative,     Post  Ovo.  cloth,  3*.  Ud. 


MR.    PYE    HENRV   CHAVAS9E*   F.RC  S. 

ADVICE    TO    A    MOTHER    ON    THE    MANAGEMENT    OF 

HER  OFFSPRING.    Fifth  EdiUon.     F<»l*a*p  8m»  2f,  Sci. 


DR.    Q.    C.    CHILD. 

ON   INDIGESTION.   AND  CERTAIN   BILIOUS   DISORDERS    || 

OFTEN  CONJOINED  WITH   IT.    fck-cond  E*ikhn.    Svu.  cbth,  C*. 


MR.    %J,    PATERSON    CLARK.    M.A. 

THE  ODONTALGIST;  ot  HOW  TO  RRKSERVE  THE  TEK1 

CURE   TOOTHACHE,  AND    REGULATE    DENTITION    FROM    INFANCY 
TO  AGE.     With  platc-i,    Pwt  Ovg,  cloth,  5?. 


MR.    JOHN    CLAY,    M.R,C.S. 

KIWISCK  ON  DISEASES  OF  THE  OVAUIES:  Tramiate.i,  hy 

perraisMon,  from  the  liist  (icnnnn  Edition  of  \m  Cliniciil  l^i^ciurcs  on  the  Spcci^il  PiiUnj- 
logry  und  Trratn[i(?tit  of  the  DiwaiieB  of  Wuiin<?.tk  With  Notes,  and  nn  Appendiji  mi  the 
Operation  of  OvftrbtotJiy.     HojaJ  12mo,  cbth,  I6j» 


OR.    CONOLLY. 

THE   CONSTRUCTION   AND    GOVERNMENT   OF   LUNATIC 

ASYLUMS  AND  HOSPITALS  FOR  THE  INSANE.  With  Plant.  PosiBr*. 
cloth,  Gi. 

MR.    COO  LEY* 

CDMrriEiIE.NSIV£   SUrPLEMENT    TO   TliE   PHAKMACOIHEIAS, 

THE  CTCLOPiEDIA  OF  PRACTICAL  RECEIPTS,  AND  OOL- 

L.\TERAL  INF0R.MAT10N  IN  THE  ARTS,  PROFESSIONS  MANU- 
FACTURES,  AND  TRADES,  INCLUDING  MEDICINE,  PJIAIIMACY,  AND 
DOMESTIC  ECONOMY;  designed  oa  a  Comp*?ndiou»  Rook  of  RL^fereticc  fof  the 
Miuiufecturef,  TnidLRmiin,  Aiimteur,  *md  Head*  of  Familie*,  ThlM  and  grently 
enlarged  EditioTi,  Bvo,  cloth,  2fi*. 


aiR    ASTLEV    OOOPER.    BART..    F.R.S. 

THE  STRUCTLT^E  AND  DISEASES  OF  TIIE  TESTIS. 

With  24  Plate*.    Second  Edition.    Rnyal  4  to,,  20». 


MR.    W,    WHlre    OOOPSR. 

ON  WOUNDS  AND  INJURIE^S  OF  THE  EYE.    lUnstroted  I7 

17  Coloured  Figures  and  41  WwdcuU     Ato*  doth^  12t* 

ON    FEAR    SIGHT,    AGED  "siGHT,    IMPAIKEB    VISIOIf, 

AND  THE  MEANS  OF   ASSISTING  SIGHT,    Wltii  31  lUiyjtmtiiajw  on  Wwd, 
Second  Edition*     FaLp.  8vo^  doth,  7««  ^. 


MR.     COOPER. 

A  DICTIONARY  OF  PRACTICAL  SURGERY;  comprehendiBg  dt 

ike  most  lot 'resting  ImprovemttJits^  froiti  the  Earliefft  Times  dowij  to  the  Pri^£«nC  Fenod 
S«v^th  Edition,     One  Tery  thick  volume,  Bto*,  Up  lOi, 


MR.  HOLMES  COOTE,  F.R.O.S, 

A    REPORT    ON    SOME    IMPORTANT    POINTS    IN    THE 

TKEATMENT  OF  SYPHILIS.    8va  cloth,  &, 


DR.   OOTTON. 

ON  CONSUMPTION:  Its  Nature,  Symptoms,  and  Ti^atment.  To 
which  Es^y  was  ttward«d  th&  Fothctgilliim  Gold  Mmlal  of  tho  M4^dJcal  Sodetj  «f 
Lendoa.    Second  EditiotL     Byo.  doth,  Bs. 

PHTHISIS  AND  THE  STETHOSCOPE;  OR,  THE  PHYSICAL 

SIGNS  OF  CONSUMPTION.     Second  Edition,    Foobcap  Ovo,  doth,  3*. 


MR.    OOUL9QN. 

ON  DISEASES  OF  TEE  BLADDER  AND  PROSTATE  GLAND. 

The  Fifth  Edition j  reviKi^  mid  enlarged .     8vo.  doth,  iOt  6d, 

ON  LITHOTRITY  AND  LITHOTOMY;  vdth  EugtuYmg,  on  Wood, 

Grow  dothf  @t. 

MR.    WILLIAM    ORAIO^    L.F  P  S.   OLASQOW. 

ON    THE    INFLUENCE    OF   VARIATIONS    OF    ELECTRIC 

TENSION    AS    THE    REMOTE    CAUSE    OF    EPIDEMIC    AND     OTHEH 
DISEASES.    Sfo.  doth,  Hi*, 

MR*    CURLINQ,    F.R.9, 

OBSERVATIONS  ON  DISEASES  OF  THE  RECTUM.    Second 

Edition.     6vo.  doeh»  5t.  ^j 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  TESTIS, 

SPERMATIC  CORD,  AND  SCROTUM     Second  Edition,  with  AddltioaB.     Bvth 
doth,  14«* 


j  i   PAT] 


MR.   JOHN     DALRYMPLE,    F.R.8,    P.R.C.S. 

PATHOLOGY  OF  THE  H0MAN  EYE.    Complete  in  Nino  FMcicnU 

Imperial  4to.,  20r.  «iidi;  half-boutid  morocco,  gilt  tope,  9Ll5s* 

*^4 — 1«^ 


i 


MR.  CHDECniLL  S  PUBLICATIONS. 


OR,    DAVEY. 

THE  GMGLIONIC  NEKTOTJS'SYSTEM ;  its  Structure,  Functions, 
imd  Diseases    8 to.  clotb,  &i*  jj^ 

ON  THE  MTUEE  AND    PEOXIMITE    CAUSE    OF    IN- 

SANITY*    Post  Svo,  thiht  3s. 


DR.   HERBERT    DAVtES. 

ON  THE  PHYSICAL  DIAGNOSIS  OF  DISEASES  OF  THE 

LUNGS  AND  HEART.    Second  Edition.    Po»t  8to.  doth,  B«. 


DR.    HAUL    DAVIS.       

IIIDSTRATIONS  OF  DIFFICULT  PARTimiTION.    Post  8y« 

cktb,  6*.  6if. 

MR.     DIXON, 

A  GUIDE  TO  THE  PEACTICAL  STUDY  OF  DISEASES  OF 

THE  EYE.    Second  Edition.    Post  Sto^  dotbj  S«. 


DEMONSTEATIONS  OF°I)ISMSEs'"'lN  THE  CHEST,  AND 

THEIR  PHYSICAL  DL4GN0SIS*    Hluitmtftd  with  Coloured  Plates,    tivo.  doib, 
12s.  Bd, 


DRt   TOOOOOD     DOWNrNG. 

NEURALGIA:    its   various    Forma,    Pathology,   aud   Treatment.      The 


DR.    DRUITT*     F.R.O.3. 

THE   SUEGEON'S   TADE-MEGTJM;    with  numeroui   Engravings  on 
Wood*    Eighth  Edition,     Foolscap  6vo,  cloth,  12*.  6^. 


MR.    DUNN,    F.R.C.3. 

AN  ESSAY  ON  PHYSIOLOGICAL  PSYCHOLOGY.  8™.  doth.  4*. 


SIR    iSAMmS     EYRE,    M,D. 

THE    STOMACH  AND  ITS   DIFFICULTIES.     Fifth  EdiUan. 

Fciip.  8vo.  doth,  2s.  Gd,  n 

PRACTICAL   REMABKS    ON  '  SOME    EXHAUSTING   DIS- 

EASES,    Second  Edition,    Post  8r©.  doth.  As.  6rf* 


DR,    FENWICK, 

ON   SCROFULA   AND   CONSUMPTION.     Clergyman's  Sore  Thmt, 
C&tiurh,  Croup,  Bronchitis,  Asthma*    F^p,  8 to.,  2f,  1^* 


MR.   FERQUaSON.   F.R.3. 

A  SYSTEM  OF  PRACTICAL   SDEGEIiY;  with  numerons 

tiations  en  Wo^    Fourth  Edition,    Fcap.  3to.  doth,  12i,  Bd, 
^^0C « — 


>ns    Ulns-    X 
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MR.   FLOWER.   F.R.e3. 

DIAGRAMS  OF  THE   NERVES  OF   THE   ITUMAN  BODY. 

tslijfjiting  their  Origin,  Divismns,  and  ConBexiotiSj  with  their  Distribution  to  the  furioui 
Eegitiiie  of  the  Cutan^om  Suc&ce,  and  to  lUl  the  Miuclei.  Folio,  oont^imng  Six 
PliitcB,  lis,  

SIR    JOHN    FORBES,    M,D.,    D.CX-    (OXON).    F.R.S. 

NATURE  AND  ART  IN  THE  CURE  OF  DISEASE.    Seeood 

EdiliiHi.     PoBt  8vo,  doth,  iU.  .„.^^,.„,  .,, — 

MR.    FOWNES.    PH.O^    F.R.8. 

A  MANUAL  OF  CHEinSTRT;  with  numtm^  ninstrationa  on  W 

Eighth  EJition.     Fcap*  Bvo.  clotb,  12*.  Sd, 
Edited  by  H,  Beitob  Jobtm^  M.D.,  F,R.a,  and  A.  W.  Hofmafu,  Ph.D«,  F,R.S, 

CHEMISTRY,    AS   EXEMPLi'fYING    THE   WISDOM    AUJi 

DENEFICKNCF,  OF  GOD,    Second  Edition.     Fcap.  flvo.  cloth,  4». 6J. 

INTRODUCTION  TO  QUALITATIVE. VNALYSI&  Po8t8vo.cioth.2*. 

DR.    D.    J.    T.    FRANCIS. 

CHANGE  OF   CLBI  ATE ;   ccnaidei^d  na  a  EemcMlj  In  Dyspt^ptic,  Pul- 

niniiary,  jiitjd  <nhi!r  Chronic  AfTectioiki;  with  nu  Account  of  the  mnit  EJI^ib1«>  Plnces  of 
Hcaidenct"  for  tnvjilidi  in  Strain,  Portugal,  Algeria,  &c,,  ni  Jiffi?reut  ScAwjns  ofihe  Y««r| 
utid  an  Appendix  on  the  Mineml  Springs  of  the  Pyreii^ei,  Vichji  aad  Aix  Im  Biiiiii. 
Poll  Bvo*  cbth,  e#,  6rf*  , ~, 

DR.    PATRICK     FRASER 

A  TREATISE   UPON    rENETKATING  WOUNDS   OF    THE 

CHEST,    Sm  cloth,  fi«»  ^- .^ 

O,    REMIOIUS     FRESEN1U3. 

ELEMENTARY   INSTRUCTION    IN  CHEMICAL  ANALYSIS. 

AS  PRACTISED  IN  THE  LAEORATURY  OF  Gl ESSEN,  Edited  by  Li-uvii 
Bullock,  F.C.S. 

Q  u  ^  L  IT  A  Ti  VB*     Fi  f th  Ed  i  tion.     8  vo.  doth,  St 
Quantitative.    Third  Edition*    Bvo.  clotli,  I6», 

DR.   FUUt-ER. 

ON  RHEUMATISM,  RHEUMATIC  GOUT,  AND  SCIATICA: 

their  Fithology,  Symptnaiir  and  Treatment     Third  Edition.    8vo.  dolh,  I2t,  6<rf, 
DR.    GAIRDNER, 

ON  GOUT  ;  its  History,  its  Causes,  and  its  Caro,     Fourth  Ediliot].     Post 
a  TO.  doth,  B:».  ed.  

MR.     OALLOWAY. 

THE  FIRST  STEP  IN  CHEMISTRY.     Third  Edition.    Fcap.  Svo.      ' 

clotb,  5*, 

A  MANUAL  OF  QUALITATIVE  ANAI.YSIS.   Second  Edition,     i 

Post  Svo.  cloth,  is,  tic/.  ««-« *^^  j 

MR.    F.    J.    QANT.  * 

THE  IRRIT.UJLE  BLADDER :  it^  caimjai  Ciirnthc 

Poit  8vo»  cloth,  4#  U, 


•aii|^^|d  i 


i<S»^ 


MR.  CHDRCniLLS  PUBLICATIONS, 


ON    DISEASES    OF    THE    lEROAT,    EPIGLOTTIS.    MD 

WINDPIPE,     Post  Bv^o.  doih,  5*. 

MRS.    OOOFREV. 

ON  THE  NATURE.  PREVENTION.  TREATMENT,  AND  CUEE 

OF  SPINAL  CURVATURES  and  DEFORMITIES  of  the  CHEST  and  L]MBS, 
without  ARTIFICIAL  SITPPOUTS  of  any  MECHANICAL  APPLIANCES- 
Thir4  Edition,  Revised  and  Enlarged,     8vfl.  doth,  S», 


DR.    QRANVJLLE,    WM.S, 

THE   MINERAL  SPRINGS    OF   VICHY:  tWir  Efficacy  iu  the 

TrcBlmcDt  of  Gout,  iDdigcstion^  Gmyelf  &e.     Ovo,  cloth^  5^ 

ON  SUDDEN  DEATH.    Post  8vo.,  2..  6d. 


MR.    SRAV,    IVI.R.0.8. 

PRESERYATION  OF  THE  TEETH  iD.i^Hiiisabio  to  Comfoit  and 

Appeaimnce,  H^lth,  and  Longeviity.     iBmu.  clcith,  3«» 


MR.    QRIFFITHS. 

CHEMISTRY  OF  THE  FOUR  SEASONS- Spring,  Summer, 
Autumn,  Winter.  Hluitratcd  wkli  EngraTitip  on  Wood.  Smand  Edilion.  Fi>c»|tcap 
Svo,  cloth,  7»,  M, 

THE   SIMPLE  TREATMENT  OF  DISEASE;  deduced  from  tho 

Metliodfi  of  Expectancy  and  ReTuUion.     Utmo.  cIoUi,  4f. 

HOOPER'S  PHYSICIAN'S  "aDE^TeGUM;  OR,  MANUAL  OF 

THE  PRINCIPLES  AND  PRACTICE  OF  I'HYSIC.    New  Editioti,  conaidtralily 
uikrged,  iui4  k  written.    FMlwap  8to.  cloth,  12<.  6<t. 

GUY'S    HOSPITAL    REPORTS.     Third  Series.    Vols.  I.  to  VI.,  8vo.. 

7s.  6d,  each.  _, ^__ 

DR.    HABER3HON,    F,R,O.P, 

OBSERTATIONS    ON    DISEASES   OF    THE   ALIMENTARY 

CANAL,  (ESOPHAGUS,   STOMACH,  CililCUM,  and  INTESTINES,    «m  duih, 

ON  THE   INJURIOUS   EFFECTS   OF  MERCURY   IX   THE 

TREATMENT  OF  DISEASE,    Posi  8vo.  tloih,  a..  G</. 


i  VIU 


DR.    MARSHALL     HALL,    F.R.3. 

PRONE   AND   POSTURAL   RESPIRATION   IN   DROWNING 

AND    OTHER    FORMS    OF    APNCEA    OR    SUSPENDED    RESPIRATION. 
Post  Bvo.  €lot!i.  Ssi. 

PRACTICAL  OBSEllYATIONS  AND  SUGGESTIONS  IN  MEDI- 

CIKE.    IttonH  Srriei.    Post  Rvo.  di.th.  Bit.  ej. 


.^ 


i 


DR.    O.   RADOLYFFE    HALL. 

TORQUAY  IN  ITS  MEDICAL  ASPECT  AS  A  BESORT  FOE 

PULMONARY  INVALIDS,    Fott  8m  cU^Oit  fiib 


MR.    HARDWICH. 

A    MAIfTIAL    OF    PHOTOGRAPUIC     CHEMISTRY.     Sixth 


(VtR-   HARE.    F.R.O.S, 

PKACTICAL  OBSERTATIONS  ON  THE  PREVENTION, 

CAUSES,  AND  TREATMENT   OF   CURVATURES  OF   THE  SPINK;    wiiJi 
Engmntiga.     Thiid  EdlUoD.    Bvo,  clotltf  Bt. 


DR*    JAME9     B,    HARRISON. 

I    ON  THE  CONTAMINATION  OF  WATER  BY  THE  POISON 

OF  LEAD,  and  ita  Effccte  on  the  Human  Body.     Foobcap  8to,  doth,  33,  6d. 


DR.   HARTWIO. 

I. 

ON  SEA  BATHING  AND  SEA  AIE.  Fcap.  8m,  2..  6i 


It. 


ON  THE    PHYSICAL  EDUCATION   OF  CHILDREN.     Feap, 


DR.    A.    H.    HA33ALU 

THE  MICROSCOPIC  ANATOMY  OF  THE   HUMAN  BODY, 

IN   HEALTH    AND   DISEASE,      lUiuUmled  witlt  S«rml  Himdn^  Dmirii^  in 

Colt^ur.    Twa  vob.  8  to.  clotb,  £1.  I  Of. 

THE  UBINE,  IN  HEALTH  AND  DISEASE;  or.  a  Simple  Ex- 

plaiiAtion  of  the  Phyeiial  Properties,  Composition, and  Uwa  of  the  Urine^*  of  ihr  Functiona 
of  tlie  Kidneji,  and  of  the  Treatment  of  Urinary  Diftordert.  With  Twenty-four  Ea- 
graviagi.    PoBt  8?o.  doth,  Bt. 

MR.    ALFRED    HAVILAND,   M.R.C.8. 

CLIMATE,  W^ATEEK,  AND   DISEASE;  being  a  sketch  of  tho 

Opbiona  of  the  mo*t  cdpbnited  Ancimt  and  Modem  Writers  ft-ilh  fegard  to  the  Influence 
of  Climate  a&d  Weather  in  producing  Disease  With  Four  ooloured  Epgmviup,  I!to. 
doth,  7*. 

MR,   WILLIAM    HAYCOCK.    M.R.C.V.3, 

i   A  TREATISE  ON  THE  PEINCIPLES  AND  PRACTICE  OF 

a  VETERINAB7  MEDICINE  AND  SURGERY.    8n.  boaidi,  6il  6rf. 


f 


MK.  CBURCHILL  &  PITBLI  CATIONS. 


ON    TEE    ACTION   Of"' MEDICINES*  IN    THE    SYSTEM. 

Being  the  F'rize  Essay  to  which  ihe  Metiical  Society  of  Londan  awarded  the  Fother- 
giUian  Gold  Medal  for  1852.    Third  Edition,    Bvo,  cloth,  12**  Gd, 


DR     HEAUE. 

A  TREATISE  ON  VITAL  CAUSES.    Svo,  cloth,  9s. 


MR,    HIQGlNeOTTOrVI,    F*R-8.,   F.RXS.S.E, 

AN  ESSAY  ON  THE  USE  OF  THE  KITRATE  OF  SILTER 

IN  THE   CURE   OF  INFLAMMATION,  WOUNDS,  AND  ULCEUS.   Swond 
Edttion.    Pri^  £«, 

ADDITIONAL  OBSERVATIONS  *  ON  THE  NITRATE  OF  SIL- 

VER;  with  fuU  DirectioDft  for  us  Uae  m  n  Therapeutic  Agent,     Ht^  2f,  6d, 
MR.    JOHN    HILTON,    F.R.S, 

,   ON  THE  DEYELOPIIENT  AND  DESIGN  OF  CERTAIN  FOR- 

TIONS  OF  THE  CRANIUM.  Hlustnited  wkh  Plates  in  Lithogmphy.  Sto,  cloth,  6* 


THE  HARMONIES  OF  MYSICArSCIENCE  IN  RELATION 

TO  THE  HIGHER  SENTIMENTS;  wKlj  Obftcrvations  on  Medical  Studiei,  and  on 
the  Moral  and  Scientific  Relatioii*  of  Medical  Life.     Poat  8vo^  doth,  4i, 


DR.    DECIMUS     H0D030N, 

-   THE  PROSTATE  GLAND,   AND  ITS  ENLARGE5IENT   IN 

OLD  AGE.    With  12  Platea.    Royal  Sto^  cloth,  (i*. 


II 


MR.   JABEZ    HOQQ< 

THE    OPHTHALMOSCOPE  :   an  Es^ay  on  its  value  in  tho  Exploration 
of  IntenuU  Eye  Dbcasei.     Second  Edition,     Cloth,  'As^  fkf. 


MR.   LUTHER    HOLDEN,   FROM, 
L 

HUMAN    OSTEOLOGY ;  with  Plates,  showing  the  AttacUmenfe  of  the 

Muicleji.    Third  Edition.    6to.  doth,  16«, 

A  MANUAL  OF  TEE  DISSECTION  OF  THE  nUMAN  BODY. 

12mo.  dotbj  lis* 

MR,    O,   HOLTHOUSE. 

ON  SQUINTING,  PAEALTTIc''  AFFECTIONS  OF  THE  EYE, 

and  CERTAIN  FOKMS  OP  IMPAIRED  VISION.    Feap.  8Ta.  cloth,  4*.  6if. 
LECTURES  ON  STRAJiISMUS,deKTcred  at  the  Westminster  Hospital. 


^  LECl 

ft  8v. 


8vo*  doth,  4f. 


DR.    W.    OHARLE9      HOOD.  f 

SUGGESTIONS  FUR  THE  FUTUKE  PRUTISION  OF  CRDII-  ' 

NAL  LUNATICS.      8m  dotli,  5...  GrL 


MR.    P.    HOOD. 

TEE    SUCCESSFUL    TEEATMEKT    OF    SCARLET    FKM^i 

al«t,    OBSKRVATIONS    ON    THE     I'ATJIOLOGY    AND   TREATMENT    OF 
CEOWINO  INSPIRATIONS  OF   INFANTS    Post  8vo.  cbth,  5*. 


DR,   HOOPER. 

THE  MEDICAL  DICTIONARY;  conuimug  an  Expknatiaii  of  tii^ 
TerniB  used  in  Mpdiclne  and  the  ColUtemt  SciL'ncea.  Eighth  EdilioJi,  Edited  ht 
KLsm  Oft  ANT,  ALD.    8ro.  doth,  3 1  J*. 


MR.  JOHN     HORaLEV. 

A  CATECHISM  OF  CHEMICAL  FHTLOSOPHY;  being  a  Familiar 

Expiiiitioti  of  the  Pnneiplea  of  ChQmiHtiy  and  Physic*,     With  Knj^iiving*  nn  Wmtd. 
Designed  for  the  Use  of  Schoola  and  Private  Ti-itchers,     Poat  8ifO.  cloth ^  6«,  Bd, 


DR.    HUFELAND. 

THE     ART     OF     PROWNGING     LIFE.     Second  Edition.      Edited     f 
hy  EhAHMua  Witeoitfj  F»R.S.    Foolscjjp  8vo,,  2s*  6ii, 

DR.    VAUOHAN     HUGHES 

BLOOD    DISEASE      Cro^-n  8vq.  cloth,  4..  e./. 


MR.    W.    CURTIS     HUQMAH    F,fi.0.3. 

ON  HIF-JOINT  DISEASE;  with  roftrenco  e.HpeciaJly  to  Trmim^m 
by  Mcchanicnl  M&mt  for  the  Rdief  of  Contraction  nnd  DtformUy  of  the  Afftxted  Litnli 
Bvo.  dotb^  3i.  ty. 

DR.    HENRY     HUNT. 

ON  HEAETBURN  AND  INDIGESTION,    s™.  doii,,  5,. 


DR.    INMAN,   M.R.C.P. 

I. 


ON  MYALGIA;  ITS  NATURE.  CAUSES.  AND  T15E.VTMEKT; 

Winer  s  TreiitiM?  on  Painful  and  other  A0Wtioua  of  the  Muacukr  Sy*t«in*     S^uad 
Edition.    e¥o,c!oth,  9s. 

FOUNDATION    FOR    A    NEW    THEORY    AM)    PRACTICE 

OF  MEDICINE.     Second  Edition.    Cmvii  Om  doth,  lOt. 


DR.  ARTHUR   JACOS,   F.R.C.S. 

A  TREATISE  ON  THK  INFLAMMATIONS  OF  THB  ETE^BALL 

FovlBcap  U?o.  cloth ^  5s. 


DR.    JAMES    JAQO*    A.B.,  CANTAQ.;    M.B..  OXQn. 

OCULAK  SPECTRES  AND  STRUCTURES  AS  MUTUAL  EXIU 

NEKT5.     UluatnUt'd  with  EnfiniTing*  an  WmxL    E\'o.  clothe  3x 


XIU  i 


MR.  CHURCHILL  S  PUBLICATIONB. 
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MR.  J.   H.   JAIWieS,    FR.C.8. 

PRACTICAL  OBSERVATIONS  (JN   THE  OrERATIOKS  FOR 

STRANGULATED  HERNIA.    Cto.  clutb,  5j. 


DR.    PROS3ER    JAMES,    M.D. 

SORE-THROAT;    ITS  NATURE.  VARIETIES.  AND  TREAT- 
MENT ;  induding  iho  Uic  of  the  LARYNGOSCOPE  as  an  Aid  to  DJagjiiJai*.     P«st 

OR.    BENOE    JONES,   F.R.8. 

MULDER    ON    WINK     Foolscap  8m  cloth,  6*, 

ON  ANIMAL  CHEMISTRY,  in  its  relation  to  STOMACH  and  RENAL 
DISEASKS.    9vo.  cbth,  Gif. 

DR.    HANOFIELD    JONES*    F.R,S,    Sc    DR.    EDWARD    H.    SiEVEKINQ. 

A  MANUAL  OF  PATHOLOGICAL  ANATOMY,    nitrated  with 

numerous  Ea^vijigi  on  Wood.     Foolscnp  ttvo.  cloth,  12fl,  6tl. 


MR.    WHARTON    JONES,    F.R.S. 

A   MANUAL  OF  TEE  PRmCIPLES  AND   PRACTICE  OF 

OPHTHALMIC  MEDICINE  AND  SURGERY  j  iJl oatra ted  mtb  EngmvbgH,  plum 
and  colonred*    Second  Edition.     Foolscfip  Bto.  dlotti,  12f,  ^d^ 


f 


i    THE  WISDOM  AND  BENEFICENCE  OF  TEE  ALMIGHTY,    u 

AS  DISPLAYED  IN  THE  SKNSE  OF  VlSHJN;  being  the  Aetomjm  Pnae  Eiaay 
for  IBS  I.    With  Ulufitnitions  on  Stcd  iind  Wood.    FoolacapBvo.  cloth,  U,  M. 

in. 

DEFECTS    UF    SIGET:    their  Nature,  Caasea,  Prevention,  and  General 

Mdusgcmcnt.     Fcap.  Hvq,  2d.  Bd. 

A  CATECHISM   OF  THE   MEDICINE  AND  SURGERY  OF 

THE  EYE  AND  EAR*   Far  tbu  Clbical  Um  of  Ho&pltal  Students,  Fciip*  Bvo.  2*.  6^. 

A  CATECniSM  OF  THE  PnYSIOLOGY  AND  PHILOSOPHY 

OF  BtJDY,  SENSE,  AND  MJND.     For  LV  In  Schools  md  Colleger     Fmp.  Uto,, 


MR.    FURNEAUX     JORDAN,    M.R.O.8. 

AN    INTRODUCTION   TO   CLINICiVL  SlFltGI^niY;  WITH  A 

Method  of  Inveatjgatwjg  and  Reporting  Surgical  Ckies.     Ftaip.  IJvo.  cloth,  .^. 


MR.    JUDD, 

A  PRACTICAL  TREATISE  ON  URETIIRIXIS  AND  SYPHI-    V 

LIS  :  mcliidiiig  Obsenratious  on  the  Power  of  the  Mtiirtruoas  Fluid,  tmd  of  the  Dja- 
chttrge  from  Leucorrhoea  and  Sitre*  tq  produce  Urethtitis  i  with  a  variety  of  Ex.imples^ 
Ejtpcdi&cnta,  liemedie&f  nod  Cutm.     Uvo.  cloth,  £1.  5b. 


M  chit 
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MR.  CHURCHILL  S  PUBLIC ATIOHS. 


DR.    LAENNEC. 

A  MANUAL  OF  AUSCULTATION  AND  PERCUSSION.    Tmna- 

lated  zmd  Edited  by  J.  B.  Bharfjc,  M.ILC.S,    3<. 


DR.     LANE,    M,A. 

HTBROPATHY;   OE,  HYGIENIC  MEDICINE.    An  Expknatorr 

EsBaj.     Second  Edition.     Poet  Uto*  clothe  5s. 


MR,    MKWRENOE,    F.R.S. 

A   TREATISE    ON    RUPTURES.      The   Fifth   Emm,  ccnflidenibJj 


DR.    LEARED.    M.R.O.P. 

IMPERFECT  DIGESTION ;  ITS  CAUSES  AUD  TREATMENT. 

Foolecap.  Sto,  dolh,  4f. 

DR.    EDWIN    LEE. 

THE  EFFECT  OF  CLIMATE  ON  TUBERCULOUS  DISEASE, 

ndtb  Notices  of  til*  cbtef  Foreign  Places  of  Winter  RcBi>rt.     Smnll  8vo.  cloth,  ,S*,  6d» 

THE  WATERING  PUCES   OF   ENGLAND,   CONSIDERED 

with    Reference  to  their  Medical  Topography^     Fourth  Edition.     Foalicsp  8vo.  cbth, 

HI, 

THE  BATHS  OF  GERMANY,  FRANCE,  &  SWITZERLAND. 

Third  Edition.     Post  Svo.  clath,  8*,  6^. 

IT. 

THE  BATHS  OF  RHENISH  GERilANY.   Post  8va.  doth,  4«. 
HOMffiOFATHT  AND  HYDROPATHY  IMPARTIALLY  AP- 

PRKCf  ATED.     With  Notes  illnstratiFe  of  thti  Influence  of  the  Mind  over  the  Bod  J, 
Fourth  Edition.     Post  6 to.  cloth,  3tf,  (irf. 


DR.   ROBERT     LEE,    F.R.S. 

A    TREATISE   ON   THE    SPECULUM;    with  Three  Hundred  Cases, 

8vo*  doth,  4«.  6i. 

CLINICAl  REPORTS  OF  OVARIAN  AND  UTERINE  DIS- 

EASE&f  with  Commentonet.     Foolscap  Svo.  cloth^  6«.  dd. 

in. 
CLINICAL  MIDWIFERY;   coniprising  the  Histories  of  545  Cases  of 
Difficult,  ppfittniiitDTul,  and  Complicated  Lab<Hir,  with  CoDimentarict.     Second  Editiim. 
Foolicap  Qvo.  cloth,  5;. 

IV- 

PRACTICAL    OBSERVATIONS    ON    DISEASES    OF    THE 

UTERUS.     With  coloured  Plnt^s.    Two  Psrtt     Ttnpcrinl  4to„  7*.  tlrf.  meh  P«t. 


H- 


1**^ 


MR.    USTON.    F.R-S* 

PRACTICAL  SUEGERY.     Fourth  EditioD.     Syq.  doth,  22*. 


MR,    H.    W.    Lose.    L.S.A,.    M.RCSE. 

ON  SOME  OF  THE  MORE  OBSCURE  FORMS  OF  NERVOUS 

AFFECTIONS,  THEIR  PATHOLOGY  AND  TREATMENT.  With  m 
Introductma  on  tbc  Fhyiiology  nf  DigGsticm  and  Assimilation,  ftsd  the  Generation  and 
Distribution  of  Nerve  Force.  Baaed  u{Kia  Originril  MiciMcopic&l  Obiervationti  With 
EngmvingB,    8vo.  cloth^  JO*.  Bd. 

LONDON    MEDICAL    SOCieXV    OF    OBSERVATION. 

WHAT  TO   OBSERVE  AT  THE  BED-SIDE,  AND  AFTER 

DEATH,     PuLliihed  by  Anthonty.     Second  Edition.     Foolacap  8vo.  cloth,  is.  Gd, 


M,     LUQOI- 

ON    SCROFULOUS    DISEASES.       TniEekted  from  the  French,  with 
Addition!  by  W,  H,  Ranking,  M.D,,  Phyiiciflfi  to  tb«  Suffolk    General   Hospital. 

MR.    M'OLELLAND,    FL.9,    F.Q.3. 

SKETCH  OF  THE  MEDICAL  TOPOGRAPHY,  OR  CLIMATE 

AND    SOILS,    OF    BENGAL    AND    THE    N.  W.   PROVINCES.     Po*t  flvo. 
doth,  45.  Gd^ 


DR.    GEORQE     H,    B.    MAQUEOO.    RR.C.3.   CEDIN.) 

NOTES  ON  THE  SURGERY  OF  THE  CRIMEAN  WAR;  with 

REMARKS  on  OUN-SHOT   WOUNDS,     8vo,  doth,  10*.  6rf. 


MR.    JOaEPH     MACLiaE,    F.R.C.a. 
I, 

SURGICAL  ANATOMY*     A  Series  of  Dissections,  illustrating  the  Prin- 

cipf^l  KeglunA  of  the  Huinun  Body. 

The  Second  Edition,  complete  in  XI IT.  Fnecictil^  imperial  foHo,  Bt.  each.     Boqnd  in 
cloth,  £3.  12j.^  or  in  morocco,  £4,  4*. 

II. 

ON  DISLOCATIONS  AND  FRACTURES.     This  Work  is  Umform 

with  the  Author's  "  Surgical  Anatomy  j**  each  Faacicuius  cotitainfi  Four  beatuifuUy 
executed  Lithogmphic  Drawing?,  Complete  in  Nine  Fasciculi,  imperial  folio,  ffs.  each. 
B<utnd  in  cloth,  £2,  lOs.;  or  in  raopocco,  i'2,  IT*, 


DR.    MAROET,    F,R.S, 

I, 

ON    THE   COMPOSITION   OF   FOOD,   AND    BOW   IT   IS 

ADULTERATED ;  iiitll  Practical  Dinections  for  iu  Analysia.    8vd.  clolh,  6i#.  Bd, 

ON    CHRONIC    AWOHOLIC    INTOXICATION,    OR   ALCO- 

HOLIC     STIMULANTS     IN     CONNEXION     WITH     THE     NERVOUS 
SYSTEM.    FoolHSp  Bvo.  doib,  Zs.  6d. 

-** w — NK>lk 


I 
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Ma.  churchijjLs  publications. 


OR.    rVIARICHAM. 

DISEASES  OF  THE  HYAlil:  THEIR  PATHOLOGY,  DIAG- 
NOSIS, AND  TREAT5IENT,    Set^nrJ  Edluom     Post  8 vo.  doih,  6t 

SKODA  ON  AUSCULTATION  AND  PERCUSSION.    Po.t  Sro, 

cloth,  6#. 

SIR    J.   RANALD    MARTIN.    KCB,    FMM. 

THE   INFLUENCE   UF   TROPICAL   CLIMATES  ON   EURO- 

FEAN  CONSTITUTIONS.  Originnlly  by  ilie  lat*  Jamks  Joriwgojj,  M.D.,  luu!  n»w 
etittrrW  rewntteti;  mdudtng  Pmcticsl  Ob^rvatiuns  on  theIH»aiici  uf  Kuixip^am  InTaJid« 
(in  their  Rettiro  from  Troipioil  C]iiiiaie&,     S^veotb  Editioj;i*     0to.  clolh,  I€f. 


DR.    MA3SV, 

ON  THE  EXAMINATION  OF  KECRUITS:  mtemlcd  for  the  u«  of 

Young  Medical  OlHa;r&  on  Entering  the  Army.    8vd.  clotb^  S#. 
DR.     MAYNE. 

AN   EXPOSITORY   LEXICON  OF   THE   TERMS,  ANCIENT 

AND  MODERN,  IN  MEDICAL  AND  GENERAL  SCIENCE,  bdttdliig  a  cam- 
plete  MEDICAL  AND  MEDlCO^LEOAL  VOCABULARY,  and  pf^soutUig  the 
correct  PronuEciauont  DcriTatiou,  Definition,  and  Ej£plftniiiii>ii  of  the  Kntncg,  ADa1ogq««p 
&^i]i(iDyin«!Sf  nnd  Phnues  (tn  En^lisbf  Latin^  Greek,  French,  nnd  German,)  etnploj*d  in 
Science  ^nd  uniinectod  with  Mudicinet  Complete  in  10  Paru^  price  5s.  each.  The  rntire 
work,  doth,  £2.  lOa. 

DR.    MILLINOEN. 

ON  THE  TREATMENT  AND  M.\NAGEMENT  OF  THE  IK- 

SAN£;  with  Coiuidcrationf  on  Pnblic  and  Frivnie  Lunatic  Atytiimi^  1 8liii».  doth, 
it.  M. 


MR.    JOHN    L.    MtLTON,    IVt.R.G.9* 

PRACTICAL    OBSERVATIONS    ON     A    NEW    WAY     OF 

THKATr  NO  GONORRHCEA.    With  some  Btimm-ks  on  the  Cut*  nf  InTeierate  C^u^ 
flro.  dotb,  5ft. 

DR.    MONRO. 

^EEFORM  IN  PRIVATE  LUNATIC  ASYLUMS.     8va.  cioUi,  4*. 

DR.     N05LE. 

THE    HUMAN   MEND    IN    ITS   RELATIONS   WITH    THE 

BRAIN  AND  NERVOUS  SYSTEM.    Post  «m  doth,  4$.  bU 


MR.    NOUR3E,    M.R.O.S* 


I     TABLES    FOR    STUDENTS.     Price  One  Shaitog  tbe  Set. 

L  Diritiona  nnd  Cks«es  of  tbe  Animal  Kingdnm. 

2*  Chkmm  and  Orders  of  tbe  ViTtebnite  Scsb-kingdoin* 

S.  CbiMci  of  the  Vegetable  Kingdom,  according  to  the  Nfttuml  and  Artificial  System*, 

4.  Table  of  the  Elementi,  with  their  Chemiail  Eqaimltnta  mid  Symbolt. 

fim^'^i — ~ — — — - — -         — i^ 


UN  THE  OliGANS  OF  VISION:  THEllt  ANATOMY  and  phy- 
siology.   With  Pktes.  8vo.  cloth,  16i. 

A  TREATISE  ON  THE  NATURE,  CAUSES,  AND  TREATMENT 

OF  ERYSIPKLAS.    Bvo.  cloth,  ] Ujf.  lT<i. 


OR.    ODLINQ* 

A  COURSE  OF    PRACTICAL  CHEMISTEY,  FOR  THE  USE 

OF    MEDICAL    STUDENTS.     ArrangLai  with  exprew  a-fm-uce  to  UieTht^e  Months* 
Sammer  Courie.     Fo»t  8  vol  cbih,  4#.  6^, 


TRANSACTIONS  OF  THE  ODONTOLOGICAL   SOCIETY   OF 


LONIMDN,     Witt  P!atfli.     VoL  L,  8vo.  cloth,  Hs.  (i<f. 


MR.     PAGET. 

A    UESCRIPTITE    CATALOGUE    OF    TEE    ANATOMICAL 

MUSEUM  OF  ST.  BARTHOLOMEW'S  HOSPITAL.     Vol,  L  Morhid  Aofiimnj, 

DITTO,      VoU  II*      NatunQ  add  Ctiiigcnitiilly  Miilfonn(>d  Structuref,  imd  Li*tj  of  the 
Mmieli,  C^ta,  DmwiDgs,  and  Diagnmii.     Bs, 


MR.    UIMQSTON     PARKER. 

t    TEE  MODERN  TRE.\TMENT  OF  SYPHILITIC  DISEASES,    f 

baih  Pfimcirj'  and  SecondAiy;  compriftin^  the  Trentmeiit  of  Constitutional  and  Coufinned 
SypkHis,  by  a  iaie  and  iMCfiettful  Method.     Fourth  Ediiion^  @ru.  cloth,  l^s, 


DR,    PARKE3,    F.R.C.P. 

THE  URINE:  IT8  com  position  in  health  and  disease, 

AND  UNDER  THE  ACTION  OF  REMEDIES.     Bvo.  cloUi,  12a. 


THE  CAUSATION  AND  PREVENTION  OF  DISEASE. 

Bvo^  clothi  5f. 


MR.   JAMES    PART,    F.RXS.S. 

THE   MEDICAL   AND   SURGICAL   POCKET   CASE   BOOK, 

for  the  Ragiitmtion  of  important  C^^a  jn  Private  Practice,  and  la  Ruiit  tile  Student  of 
Hoapitnl  Pmcticp.     Socund  Edition.     3*.  Gd. 


DR.   THOMAS    B.   PEACOCK^    M.D. 


A   ON  THE  INFLUENZA.  OR  EPIDEMIC  CATARRHAL  FETEK 

m  OF  lUJ'B.     avo.  doth,  5*.  6rf. 


^=<flfe-^ 


^i- 


-l^-^«l^? 


Ma    OLIVER    PEMBERTON,    M-R.O.a. 

OBSEHTATIONS   ON    THE   HISTORT,   PATEOLOGT,    AXD 

TREATMENT    OF    CANCEROUS    DISEASES.      Part  L  —  MjEi^r^ofiis.       With 
coloured  Pktci     Rojal  8vo,  chih,  4it,  6fJ. 


OR.   PERCIRAp   FMM, 

SELECTA  E  PRjESCRIPTIS  :  with  a  Key,  cantnlnin^  the  Prescription 

in  an  Uasiblt^viAtfid  Form,  and  a  Literal  Translation*  Twelfth  Edidon.  24mo,  cliitji,  Sjl 


MR.    PETTIOREW,    F.R.S* 

ON  SUPERSTITIONS  oonmmd  with  the  History  and  Pl-actic©  of 
Mfi^icine  and  Surgery,    8vo.  cloth  ^  7s. 

DR.    PICKFORD. 

HYGIENE;  or,  Health  as  Depending  tipon  the  Conditions  of  die  Atmo- 
sphere, Food  and  Drink s^  Motion  and  Roet*  Slcwp  and  Wttk^jfulnefts,  Seeretimki, 
Excrvtiotii,  and  Retentions,  Mivnul  Emotjom,  Clothing,  BfttkLng,  &c.  VoL  I.  8ro, 
cloth,  9§, 

MR.   PIRRtE,    RR.8.E. 

THE  PRINCIPLES  AND  PRACTICE  OF   SURGERY.    With 

numerous  Kngravingt  on  Wood,    Second  Editian.     8vo,  doth,  24f. 


PHAEMACOPffiU  COLLEGII  REGAIIS  MEDICORUM  LON- 

DINENSIS-     Bvo.  doth,  flj.;  ^r  24mop  5s. 

Hie  liber,  cni  titoliis,  Pa4aMA(?omu  CotLHOii  RiOAiia  MBmooiim  LoiDnniwMSL 
DataiD  tx  .£dlhuii  Collegia  in  cotmtiia  ceneoriii,  NorembrJB  Menib  U^*  1850. 

JoEA^NifES  ArBfosr  Paris, 


PROFESSORS     PLATTNER    St    MU9  PRATT* 

THE  USE  OF  THE  BLOWPIPE  IN  THE  EXAMINATION  OF 

MINERALS,  OIXKB,  AND  OTHER  METALLIC  COMBINATIONSl     IUuitrat«d 
hy  numeroufl  Engravingi  oti  Wood,    Third  Edition^     8vo*  cloth,  10«,  Bd, 


THE   PEESCRIBER'S    PHAEMACOPffilA;  oontoiningall  theMedi- 

dnei  in  the  Loudon  Phanmacopceia,  arranged  in  Claswj  m^cording  to  their  Action,  with 
thetr  Composition  ^d  Doa«».  R^  a  Pr^ttBtng  PhjaicUiu  Fourth  Edition.  SSnao. 
cloth,  2i.  Gd.;  ro&n  tuck  (ror  ihc  pocket),  3^,  Gd. 


DR*   JOHN    ROWUSON     PRETTV. 

AIDS    DURING   LABOUR,  tncluding  the  Adminiatration  of  Chloroform, 
the  Manngemcnt  of  Placenta  and  Poat-^iartura  Heemorrhage:.    Fcap.  8to.  doth,  4«,  Gd, 


MR.    UVKE    PRICE. 


PHOTOGRAPHIC    MANIPULATION:   Treating  of  the  Pmctlco   of 

the  Art^  and  it4  varioui  appUancci  to  Nature.     With  Flf^  Ei)graTii]|g«  on  Wood,     PotI 
8vo.  doth,  6f.  (y, 

?<#€*- *^^ -= ^—-^—- —  f^— 


DR.    PRrESTLEY. 

LECTmtES   ON   TEE   DEVELOPMENT   OF  THE    GKAVID 

UTERUS.    Biro,  cblb,  5*.  6J, 


SIR   WM.   PYM,   K.OM. 

OBSERVATIONS  UPON  YELLOW  FEVER,  with  «  Review  of 

"A  Beport  upftn   the  Ditxme^  of  tfce    AMcaii  Coaat,  by  Sit  Wm.  Burnbtt  and 
Bt^  Bhtsoit,"  ptoTiiig  lU  liighl^  Contagion  i  Foweri.     Post  Bvd«  (^f. 


DR.    RADOLIFPE. 


H 


EPILEPSY,  AND  OTHER  CONVULSIVE  AFFECTION  ;  their 

Pathology  and  Treatment     Second  Editiocu     Post  tlvo»  doth,  7j.  tid^ 


MR.     R  A  I  N  E  y  * 

ON  THE  MODE  OF  FORMATION  OF  SHELLS  OF  ANIMALS, 

OF    BONE,    AND   OF    SEVERAL   OTHER    STRUCTURES,  hy  a  Process   of 
Molecokr  Coaleficence,  Demoniinirbk  in  certain  Artificiaiij-fgraifjd  Products*     Pcap,  Bvo.      i, 
dolh,  U,  Sd. 

DR.    F,    H.    RAMSBOTHAM, 

THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDI- 

CINE  AND  SUHUEllY.    Illustrated  with  One  Hundred  and  Twenty  Plot**  on  Steel 
and  Wwidj  fortnin|r  one  thick  handsome  voliune*     Fourth  EdiUQii.    dva.  d#th,  22a. 


OR.     RAM30OTHAM. 

PRACTICAL  OBSERVATIONS  ON  MIDWIFERY,  with  a  selection 

#f  CaAee«     Second  Edition,     Bvo.  cloth ,  12t. 


DR.    DU    BOIS     REYMONO. 


ANIMAL    ELECTRICITY  ;     Edited  by  H.  Bence  Jones,  M.D.,  F,RS, 

Wilh  Fifty  Ei^gmviagt  oa  Wood.     Foobcap  8vo.  cloth,  (rV^ 


DR.    REYNOLDS, 

TEE  DIAGNOSIS  OF  DISEASES  OF  THE  BRAIN,  SPINAL 

CORD,  AMD  THEIR  APPENDAGES.     Hvo.  cbth,  ti*. 


DR.   B.   W*   RICHARDSON. 

ON  THE  CAUSE  OF  THE  COAGULATION  OF  THE  BLOOD. 

Being  the   Astlsv  Coopkb   Phixb   Essav  fav   lB5ti.      With  a  Pi^ticd  Appendiac 
8vo«  cloth,  16tf» 

THE  HYGIENIC  TREATMENT  OF  PULMONARY  CONSUMP- 

TION.    Sro.  doth,  5f,  6i{, 


-»l- 


}«*'9CI> 


MR     WILLIAM     ROBERTS^  | 

AN  ESSAY  ON  WASTING  PALSY;   being  a  Systematic  Tr^ti^  m 

thp  IHfl^-asL*  hitherto  deftcribed  m  ATROPIHE    MUSCULAIRE    PROGRESSIVE, 
With  Fyur  Pkt«i.    J^vo.  cloth,  7*,  Gd. 


DR.    W.    H.    ROBERXaON. 


THE   NATURE   AND    TREATMENT   OF   GOUT, 

dvo.  cloth,  ]  Ot.  GJ, 


A  TREATISE  ON  DIET  AND  REGIMEN. 

Faufth  Edition.    2  vnl*>  post  8vo,  cloth,  12** 


DR.    ROUTH. 


INFANT   FEEDING.    AND    ITS   INFLUENCES   ON 

Or,  th«  Q&Oies  and  Preventkn  of  Infant  MorUUity.     Fcnp^  0to»  dotfa,  5f; 


LIFE? 


DR.    ROWe, 


NERVOUS     DISEASES,     LITER    AND     STOMACH     COM 

PLAINTS.  LOW  SPIRITS,  INDIGESTION,  GOUT,  ASTHMA,  AND  BI^ 
ORDKRS  PRODUCED  BY  TROPICAL  CLIMATES.  With  Cam.  Sm«iiih 
EditiaiL     F(^p.  &yo.  2t.  6d. 


OR, 


A  MANUAL  OF 


ROVLE.    FJI.S. 

ATERIA  MEDICA  AND  inERAPEUTICS. 


With  nivmeroni  Engrtv^ngA  im  Wood*     Third  EdliioiL     Fcnp.  Bv<».  clotlif  12««  §d. 


MR.    RUMSeV.    F,R,0,S. 

ESSAYS   ON   STATE   MEDICINE    8to.  cloth,  lo*.  e<i- 


DR.    SALTER,    F.R.S. 

ON    ASTHMA:    its   Pathologj^   Cansea,   Consequences^   and    Treatment 
e^o.  doth,  10«.  • 

MR.    SAVORY. 

A  COMPENDIUM  OF  DOMESTIC  MEDICINE.  AND  COMPA- 

NION  TO  THE  MEDICINE  CHEST;  cornprisbu  Plain  Dir<?ctfon»  for  the  Employ- 
men!  of  Medic inri,  with  their  Properlioa  and  Doses,  and  Brief  L^F^acrifitioitB  at  th<* 
&3rtDptoms  and  Treiitmcnt  of  Difit^a&os,  and  of  the  Disonlcra  inddenta}  to  InJJuit«  ind 
Children,  with  a  Solection  at  the  roost  effic^ious  Prescriptions,  Int«*nded  a«  a  Sonrtee 
of  Eaij  Refcreni^e  fur  Ckrg3'tDG'Q,  and  far  Fiimiliea  r&»dirig  at  a  DisUuicv  fc^m  P!rof^»- 
uonal  ABKiitaJice,     Fifth  Edition,     t^ma  cloth^  &f. 


DR.    SCHACHT. 

THE  mCROSCOPE.  AND  ITS  APPLICATION  TO  TEGETABLE 

ANATOMY  AND  PHYSIOLOGY,     Edited  by  FrtMDJtRicit  Currbv.  M.A*     Fcap. 
Sro.  cloth,  6** 


i 


MR.  Churchill's  tub  ligations. 
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DR.    SEMPLE. 

ON    COUGH  :    Its  Causes,  Varieties,  and  Treatment,     With  eome  practical 
Rcumrlt*  on  the  Use  of  th«  SU'tlioflCOpe  as  an  aid  to  Diagnoais,     Post  Kvt>.  clotli,  is.  Gd, 

MR.    SHAW,    M,R.C.S. 

THE  MEDICAL  KEMEMBRANCER ;   Olt,  BOOK   OF  EMER- 

GENCIES  :  m  which  nre  conciwly  poinnjd  uut  the  ImincdiBtB  Remi'difB  to  b«  adopted 
in  the  First  Moments  <if  Danger  (T%sm  Poisoning,  Apoplexy,  Duma,  and  otlier 
AccidcDta;  with  the  Test*  for  the  PHticipaJ  Pflij|on%  and  other  useful  Infortnation* 
Fotmh  Editimu  Edited,  with  Addition*,  hy  Jonathan  II  utcuiksuiw,  M,R.C,S*  32mo- 
doth,  2s.  $d. 

DR.    SIBSONi    F.R3. 

MEDICAL   A^^ ATOMY.     With  cobared  Plates,     Imperial  Mo.    Fasci^ 
cull  I,  to  VL     5s.  eack. 

DR.    E.    H.    StEVEKINa, 

ON    EPILEPSY    AND    EPILEPTIFORM    SEIZURES:    th^ir 

Caaaea,  Pathology,  and  TreiUmenL     Poit  Bto,  cloth,  7§.  Sd. 


MR,      81NCf-AIR     AND     DR*    JOHNSTON. 

PRACTICAL    MIDWIFERY:   Compdalng  an  Accoaot  of  ia,748  Ddl^ 
Yeri««,  «hLch  occurred  m  the  I>ul>Im  L jm^in  Hoftpital,  during  a  period  af  S«vea  Y  ettra. 

MR    ALFRED    SMEE,    F.R.S. 

GENERAL  DEBILITY  AND  DEFECTIVE  NUTRITION ;  their 

Canjieip  GonseqnenceB,  and  TreatmeDt.     Fcap.  {Jvo,  cloth,  3ir,  Sd, 


DR.    SMEULIE. 

OBSTETRIC  PLATES :  being  a  Selection  from  the  more  Important  and 
PnuitJcdl  lllujiimUonfi  contained  in  the  Original  Work.  With  Anatfliaical  and  Practical 
Directiijna.     8to.  cloth,  5*. 


MR*   HENRY   SMITH,   F.R.CS, 


ON  STRICTURE  OF  THE  URETHRA,    Svo,  doth,  7*,  6^. 
HiEMORRHOIDS   AKD    PROLAPSUS    OF    THE    RECTUM: 

Their  Treatment  hy  the  Application  of  Nitric  Acid,    Second  Edition,    F^p.  Bto.  doth,  3«* 


DR.    W,    TYLER    SMITH, 


A  MANUAL  OF  OBSTETRICS,  TIIEORETICAL  AND  PRAC 

TICAL.    lUaitmted  with  186  Engmviaga.     Fcap.  8?o.  cloth,  12*,  Bd. 

THE  PATHOLOGY  AND  TREATMENT  OF  LEUCORRH(EA. 

With  EngravlngH  on  Wood.     8v(i»  doth,  7#* 


*♦€- 


'•■  ^>»! 


\ 


ON   CIimROFORM    AND    OTHER    ANiESTHETICS :    their 

ACTION    AND   ADMINISTRATION*     Edited,  with  a  Memoir  of  the  Authm,  hf 
Benjamm  W.  Kichmrdniii,  M,D.     Bto,  doth,  10*,  Sd, 


on*    STANHOPE    TEMPUEMAN    SPEER. 

PATHOLOGICAL  CHEMISTRY,   IN   ITS  APPLICATION  TO 

THE  PRACTICE  OF  MEDICINE,    Tranjilatfld  from  the  French  of  MM.  Bscq^bsu. 
and  EoDixm.    Bvo.  doth,  12#. 

DR.   STEQQALL, 

STUDEHTS'  B00K3   FOB   EXAMHIATIOH. 
1. 

A  MEDICAL  MANUAL  FOR  APOTHRCAKIES'  HALL  AND  OTHER  MEDICAL 

BOARDS.    Twelfth  Editicin,    I2mo.  doth,  lOs. 

A  MANUAL  FOR  THE  COLLEGE  Of  SURGEONS;  Intended  for  the  Use 

of  Qmc^idutes  for  Exammatioii  cmd  Ps^titioaers,     SecoDd  Ediuon.      12ma.  dotb,  lUs> 

GREGORY'S  CONSPECTUS  MEDICINiE  THEORETICS.    The  First  Pm,  con- 

taining  the  Ongiiial  Text,  with  ati  Orda  Verhorum,  and  Litcml  TranUAtion.      l2mo, 
doth,  IQ«, 

THE  FIRST  FOUR  BOOKS  OF  CELSUS;  contaijimg  th^  Text,  Ordo  Verb- 

om^,  »nd  TranflliLtioti*    Second  Hdition*     1 2lao.  doth,  8f , 

A  TEXT-BOOK  OF  MATERIATODICA  AND  THERAPEUTICS,  l2mo.cbtb,  7f, 

VI. 

FmST  LINFS  FOR  CHEMISTS  AND  DRUGGISTS  PREPARING  FOR   EX* 

AMI  NATION    AT   THE    PHARMACEUIICAL    SOCIETY.     Sscoad   EdiUm 


MR.    STOWE.    M.R.O.9. 

A    TOXICOLOGICAL    CHAET,  exhibltiug  at  om  view  the  Symptoms, 

Treatment,  and  Mode  of  Dcteeting  the  variou*  PoboJia,  Mineral,  Vegetable,  aod  Atiiiiua. 
To  whicb  are  added,  conciae  Dbvctiotut  for  the  Treatment  of  Suipcndcd  Aniumtioxi! 
Eleventh  Editi on.     On  Sheet,  %. ;  mounted  on  RoHgt,  B». 


DR,    8 WAYNE. 

OBSTETRIC  APHORISMS  FOR   THE   USE  OF  STUDENTS 

COMMENCING  MIDWIFERY  PEACTICE.    With  Engraniig*  on  Wo^d.     Fcaii. 
em  cloth,  ^Sd,  *^ 


A   LATERAL  CURYATURE  OF  THE  SPINE;  its  Cmm,  mi^  md 

^      ||  Treatment.     Bto.  cJoth,  ii. 


DR.   ALFRED    9.    TAYLOR,    P.R.S 


A  MANUAL  OF  MEDICAL  JURISPRITDENCE.    8«th  Edition. 

ON    POISONS,   in    relation    to  MEDICAL    JURISPRUDENCE    AND 

MEDICINE.    Second  Edition*     Fcap,  8m  cbtb,  12».  6d. 


MR,    T£ALE. 

ON  AMPUTATION  BY  A  LONG  AND  A  SHOET  REOTAN- 

aULAK    FLAP.     With  EnpBTiDgt  on  Wood,    evo.  doth,  5«. 


DR.   THEOPHlLUd    THOMPSON,   F.R.S- 

CLINICAL   LECTURES    ON  PULMONARY   CONSUMPTION. 

With  Piatei,     8to.  cloth,  7*.  €d, 

LETTSOMIAN  LECTDRES  On'pULMONART  CONSUMPTION; 

with  Remarka  on  Micioaoop^eo]  Indjcationi,  and  on  Cocoa-nut  Oil.    Post  Bvo.,  1h,  €dL 


DR,    THOMAS, 

THE  MODERN  PRACTICE  OF  PfflSIC;  oxMbiting  the  Sjmv^ 

tntds,  CatiB^,  Morbid  Appcnnmceft,  imd  Ti^atoioDt  of  the  Diieaiet  of  all  CUraatei. 
EleTfinlh  EfiitiDtu     Ecviied  by  AttilHNu?!  FliAMrroK»  M.D.    3  voU.  Bvov  cloth,  26ip 


MR,    HENRY   THOMPSON,   M.B.  LONO*,    F-R.OS. 

STRICTURE  OF  THE  URETHRA;  ite  Pathology  .nd  Treatment. 
The  Ififtt  Jackjwnian  Treatise  of  the  Royal  College  of  Siirg^ona,  With  Plates.  Second 
EditlojL    Sira*dotfaj  lOf. 

II, 

THE   ENLARGED   PROSTATE;   its  Pathology  and  Treatment.     With 

OhservJitioni  on  tlie  Relation  of  this  Complaint  to  Stono  m  tho  Bladder*     With  Pluteg, 
fivo.  doliii  7*.  6rf. 


DR.    TILT. 


ON    DISEASES    OF    WOMEN    AND   OVARIAN    INFLAM- 

MATION  IN  KELATION  TO  MORBID  MENSTRUATION,  STKRILITY, 
PELVIC  TUMOURS,  ANB  AFFECTIONS  OF  THE  WOMB.  Second  EdUioo, 
Svd.  eloth,  99. 


ih 


THE  CHANGE  OF  LIFE  IN  HEALTH  AND  DISMSE:  a 

Practical  Tteatiie  on  the  Nerroua  and  other  Aflectioae  incidental  to  Women  at  the  Dft 
of  Life.     Second  Bditioii.     Bva  eloth,  €«* 


-^- 
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DR.    THUDICHUM.  9 

A   TREATISE  ON   TEE   PAT1I0IX)GY   OF   THE    URINE. 

Iccludiug  a  complete  Guide  to  iu  Amiju%     With  Platea,  8vo.  cloth^  14^ 
OR.    QOOW11SI    TIM(V13. 

CONSUMPTION:    its   Xme   Nature   aod    Saccessful   Tr^tinent.     Crown 


DR.  ROBERT   B.  TODD,  RR.S. 

CLIKICAL  LECTURES  ON  TUE  PRACTICE  OF  MEDICINE  r- 

Vol.  I.— paralysis,  DISEASES  OF  THE  BRAIN,  and  other  AFFEC* 
TIONSof  the  NERVOUS  SYSTEM,    Second  Editioo.    Fool»aip  8to,  cloiii.  «*. 

Vol,  IL^CERTAIN  DISEASES  OF  THE  URiNAEY  ORGANS^  AND  ON 
DROPSIEa     Fcap.  Ovo.  doth.  6s. 

Vol.  Ill,— on   CERTAIN    ACUTE    DISEASF^.    Foolscap  Bvo.  ckih,  6*, 

Nam  Edittan^  in  one    Vohtniej  Edited   by  Db-   Bealb,   %vo,  ehih,    18#. 


MR.    TOMES,    F.R,S* 


^'    A  MMTJAL  OF  DENTIL  SURGERY,   wub  m  Ecgmriogs  on 

Wfwd,     Fcflp.  Svo,  cbth,  I2j.  Gd, 


MR,   J03&FH    TOYNSEE,   RR.S..   F.R.CS. 

THE  DISEASES  OF  THE  EAR:  THEIR  NATURE,    DIAG- 

NOSIS,    AND    TREATMENT.      UIuBtnited  with  numerous  Engmnng*  cm  W«o4 
t  8vo.  cloth,  15*. 

DR.    TURNBULU 

AN  INQUIRY  INTO  THE  CURABILITY  OF  CONSUMPTION, 

ITS  PREVENTION,  AND  TOE  PROGRESS  OF  IMPROVEMENT  IN  THE 
TREATMENT.     Third  Edition,     8vo.  doth.  6*. 

A  PRACTICAL  TREATISE  ON  DISORDERS  OF  THE  STOMACH 

with  FERMENTATION  J  and  on  the  Causes  and  Treatment  of  Indigestion,  &c.     Bvo, 
doth,  St. 

VESTIGES  OF  THE  NATURAL  HISTORY  OF  CREATION. 

Eleventh  Edition.     lUnBtratud  with  106  Engraving*  on  Wood,     Svo,  cloth,  7*.  In/, 

BV    THB   SAMK   AUT«<?R, 

EXTLANATIONS:  A  SEQUEL  TO  "MISTIGES." 

Second  EditioQ.     Post  Bjo^  cloth,  &$* 


DR.    UNDERWOOD. 


i   TREATISE  ON  TEE  DISEASES  OF  CHILDREN.    Tcntii  Edition, 

With  Additions  und  Corrections  hy  HitNttv  Davib%  M,D*    Uvo,  doth,  15** 


8  *iti 


-•£- 


->^-*«t>f 


i<aPc^-iH- 


-^"^#^5 


MR.  CHURCHILL  S  PDBLICATIONS, 


sg 


\ 


DR.   UNQER.  f 

BOTANICAL    LETTERS.      XraDakted   by   Dr.   B.   Pauu      Numerous      J 
VV'oodcuti,    J*oit  8to„  5*. 


MR.   WADE,    F.R.C.8. 

STRICTURE    OF    THE    URKTIIRA,    ITS    COMPLICATIONS 

AND     KFPECTSi     a   Pmctical   Insati^e   m  the   Nature  dad   TiMatmcnt  gf  ih&ta 
AfTe^liani.     Frntih  Edition.    Hvo.  dath,  7s*  6ii, 


DR.    WALLER. 


ELEMENTS  OF  PRACTICAL  MIDWIFERY;  of,  Compamon  to 

tlie  Lying- in  Rf^om,    Ff^prtb  Edition,  with  Pkte&     Fcap.  cloth,  U.  $4, 


MR.    HAYNE3    WALTOM,    FM.CM. 

OPERATITE    OPHTHALMIC     SUEGERT.      With    EngravmgB  on 
Wood.     Bvfi.  dothjS*, 


DR.    WATERS.    M.R.C  P* 

THE  ANATOMY  OF   THE   HUMAN   LUNG.    '^  Pri^«  ^^y 

to  whkh  ihc  Fothergillioa  Gold  McduJ  wils  awarded  bj  the  Mcdim!  SoiieCy  of  Londoa. 
Po<t  8vo.  cloth,  Oi.  6(/. 


DR.    EBEN.    WAT80N.    A.M. 

ON   THE   TOPICAL  MEDICATION   OF   THE    LARYNX   IN 

CERTAIN    DlSEASESs   OF   THE   RESPIRATORY   AND    VUCAL   OJUJANS. 
DR.   W&SER. 

A  CLINICAL  HANP-BOOK  OF  AUSCULTATION  AND  PER- 

CUSSION.     Tnmaluted  by  JuiiK  CotKLK,  M.D.     5*. 


f 


OR.    W^EQG. 

OBSERVATIONS  RELATING  TO  THE  SCIENCE  AND  ART 

OF  MEDICINE.    «to.  clgth,  St. 


MR.    T.    SPENCER    WELLS.     F.R.C.a. 

PRACTICAL  OBSERVATIONS  ON  GOUT  AND  ITS  COMPLI- 

CATIONS,  ftud  ott  the  Treiitmuiit  of  Joints  SiitTtJued  hj  Gouty  Dep«>»iti.    FtmUwip  »vo. 
cloth.  Sir. 

SCALE  OF  MEDICINES  WITH  WHICH  MERCHANT  VES- 

SELS  ARK  TO   BE    FURNISHED,  by  comiiiand  of  the  Privy  Council  for  Tradt- 
With   Clb^erraliotiA  mi   thy   Mcnni  of   Pireucrving  the  Heulib   of  Seamen^   &c, 
Sfi^fnth  Thouittnd*     Fcap.  8  to.  cloth,  3f«  6d, 
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DR.     WEST.  I 

LECTUBES  ON  THE  DISEASES  OF  WOMEN.    Second  KcUiioo. 

8to,  cloth,  iBt. 


MR.   WHEELER. 

EAXD-BOOK    OF    ANATOMY    FOR    STUDENTS    OF    THE 

FINE  ARTS.     With  Engfairmgs  on  Wood.     Fcap.  8m,  2*.  6rf* 


PR,    WHITEHEAD,    F.R.aS. 

ON  THE  TEANSMISSION  FROM  PATIENT  TO  OFFSPRING 

OF    SOME    FORMS    OF    DISEASE,    AND    OF    MORBID    TAINTS    AND 
TENDENCIES,    Sec^ad  Edition.    Bro.  cloth,  J  0*,  ^L  \ 


DR.    WtLLlAMS,    RR,8, 

4     PRINCIPLES    OF    MEDICINE:    Aq  Elementary  VUiw  of  the  Ou^ 

Nature,   Treatment,   DiagnobiB,  and    Prflposia,  of  Diseaae.     With   brief  EerDnrks   cut      '  ^ 
Hygienicfl|  or  the  Pi:c?»ervntion  of  IlisiltL     The  Third  Edition.     Sto*  cloth,  15*. 


THE  WIFE'S  DOMAIN  ;  the  Youho  Couple— the  Mother— the  Nubsb] 

— the  Nt'nsLin^,     Fo&t  flto,  cloth,  ^  6ti* 


OR.    JOSEPH    WH-MAMS. 

INSANITY  ,*    Its    GAU3C3,    Prevention,    and    Cure ;    including    Apaplexy, 
Epdefsj-,  and  Congestion  of  the  Broio.     Second  EdStitm.     PoBt  Bvo.  thik,  10*,  6t/^ 


DR.    J.    HUTME    WILUAIVIS. 


UNSOUNDNESS  OF  MIND,  IN  ITS  MEDICAL  AND  LEGAL 

CONSIDERATIONS.    6^0.  doth,  7j.  Sei. 


DR,    WILLIAMSON,    STAFF-SUROEON. 


NOTES    ON    THE    WOUNDED    FROM    THE   MUTINY    IN 

INDIA :  with  a  Description  of  the  Plx^pllmtioJ;$  of  Gun&h^t  Injuriofl  contolneij  in  iht 
MuMHiM  U  Fort  PitL     With  Lithographic  Plates. '   Hvo.  duth,  1 2iu 


MR.    ERASMUS     WILSON,    F.R.d. 


THE  ANATOMIST'S  YADE-MECDM:  A  SYSTEM  OF  HTJMAK 

ANATOMY.    With  ammerou*  lUuitrations  on  Wood.    Eighth  Edition*    Foolscap 
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MR.  CHURCHILL  S  PUBLICATIONS, 


MR,    ERASMUS    WILSON,    F.R3*    {amtinutd}. 

DISEASES  OF  THE  SKIN;  a  Practical  and  Theoretical  Treatise  on 
the  DIAGNOSIS^  PATHOLOGY,  and  TREATMENT  OF  CUTANEOUS  DIS- 
EASES.    Fourth  Edition.    8 vo*  cloth,  16*. 

The  sAMi  WojiK  j  illusiratfid  with  finely  ciecmtcd  Engrovingf  on  Steel,  ai;cui»tely 
cobtifed,    8ro.  cloth,  34*, 

ill, 
HEALTHY    SKIN  ;  a  Treatise  on  tho  Management  of  the  Skin  and  Hair 

in  relatinti  to  Hcjilth.     Siith  Edition.     Foolicap  8vo*  2?.  6cf, 

IV. 

PORTRAITS  OF  DISEASES  OF  THE  SKIN.   Folio.  Faacicnii  i. 

to  XII.,  completing  the  Work,     20«,  each* 

ON    SYPHILIS,    CONSTITUTIONAL    AND    HEREDITAEY; 

AND   ON   SYPHILITIC   ERUPTIONS.    With  Four  Colouwd  Plaiefl,    &m  cbth» 

vt. 

A  THREE  WEEKS'  SCAMPER  THROUGH  THE  SPAS  OF 

GERMANY   AND   BELGIUM,  with  an  AppendiJT  on  the  Natoj^  ftnd   UacB    of 
Mmcml  Waters.    Post  Btow  eloth,  6*.  6il. 


f 


DR,   a.  O.  WITTSTEIN. 


PRACTICAL  PHARMACEUTICAL  CEEJIISTRY:  An  Explanation 

of  Chemical  and  PlwiniiJiceiitical  Proci  Meu,  ivith  the*  Mpthoda  of  Tea  ling  the  Purity  of 
the  Prepontintu,  deduced  from  Original  Ejpcdmenta.  Tianibted  ff^m  the  St^cotid 
Gertnnti  Edilitidi,  by  STSFiiXN  Da  ah  v.     l8iiio»  t^Ioth,  6f« 


DR.    HENRY    Q.    WRtQHT. 

HEADACHES ;  tbelr  Cauj§ea  and  their  Care.   Tbird  Edition.   Fcap.  8vo* 
2s.  nd. 


MR,    YEAR3LEY> 

DEAFNESS  PRACTICALLY  ILLUSTRATED;  being  an  Exposition 

of  Original  Viewa  nn  to  the  Caiues  and  Treatment  af  Disctuei  of  the  Ear.       Fifth 
£diti<»n.    Fooljcap  S^o^  2f.  ^, 

ON  THE  ENLARGED  TONSIL  AND  ELONGATED  UTUU, 

Jt  and  other  Morhid  Cmidilitina  of  the  Throat.     Seventh  Edition,    Svot  cloth,  5*.  |C 


CHURCHILL'S   SERIES   OF   MANUALS. 

Fcap*  8vo.  cloth,  12*.  Gd.  each. 

"  We  here  j|ire  Mr.  Church tl]  public  thimki  fur  the  poti^re  henpfit  confrrw4  on  tht 
MptUciil  Pmfeision,  bv  th<^  *eri**f  of  be^utifu)  and  dieap  M^iiuslf  which  hem'  UU  imprinL**— 
Uriiixk  ami  FifTfiffn  iiudiail  /ifrr^hPtc, 


Aman^ajLTn  ba^b*  iie,ooa  gofisb. 


The  ANATOMIST'S  VADE-MECTIM,  A  System  of  Human  Anatamv. 
With  uumerous  Ukistmtion^  on  Wood.  Eighth  Edition.  By  Erasui-S 
Wilson,  FJiCS.,  F.liS. 

CHEHIBTEY.  With  numerous  lllustrnttoiis  on  Wood,  Eighth  Edition* 
By  George  Fownes,  F.ti.S.  Edited  by  U.  Bence  Jones,  M.D.,  F.a.C.I'., 
and  A.  W.  noFMANjTj  F.R.S. 


DENTAL  STJEGEEY. 

TojiESj  FJLS, 


With   208   IllQjstratbnfl   on   Wood.      By   Joan 


MATEEIA  MEBICA.  With  numerous  Blnatmtions  on  Wood.  Third 
Edition.    By  J.  Forbes  ItoYLE,  M.D.,  F.RS.,  and  Fuebekick  W,  H£a]>- 

ULND,  M.D.,  F.US. 

HEBICAL  JXIEISPEXmENCE,  Sixth  Edition.  By  Alfred  Bwaisk 
Tatlob,  M,D.,  F.RS. 

PEACTICE  OF  MEBICIITE.     By  G,  Hilahj  Barlow,  M.D.,  M.A, 

The  MICEOSCOPE  and  its  EEVELATIONS.  With  tiuraerons  Illtis- 
tmiioiis  un  Wood.    Second  Edition,    liy  W,  B.  Carpenter,  M.D.,  F.R.S. 

HAT¥EA1  PHILOSOPHY.  With  numerous  IJInstrations  on  WoocU 
Filth  Edition.     liy  Uolding  Bird,  M.D,,  M.A,,  F.H.^.,  mid  Ciumx$ 

BuooiiE,  M.B,,  i\LA.,  F.R.S, 

OBSTETMCS.  With  18G  Engravings  on  Wood.  By  W.  Tyleb  Shits, 
M.a,  L.ILaP. 

OPHTHALMIC  MEDICINE  and  SITRGEEY.  With  coloured  EngraTiui^ 
on  Steel,  and  numerous  Ulnstratione?  on  Wood.  Second  Etiitiou.  Bv 
T.  AVUARXON  Jones,  F.RC.S.,  F.R.8. 

PATHOLOGICAL  ANATOMY*  With  numerous  IN uBtrations  on  Wot>d.  By 
C*  Uakdfield  Jones,  M,B.,FJUC*r.,aud  E.  11,  Sikvkeikg,  M.D.,F.R.C.P* 

PHYSIOLOGY  With  numerons  lUustrationa  on  Steel  und  Wood.  Third 
Edition,     By  William  B.  Carpente%  M.D.,  F.RS, 

^     POISONS.    Second  Edition.     By  Alfred  Swaike  Taylor,  M.D.,  F.RS. 

PEACTICAL  SDEGERY.  With  nuiner(iu»  Illostrations  on  Wood*  Foniih 
Edition^     By  WiLi*iAJi  Fergusson,  F.liCS. 
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I'mmA  hf  W.  BuAji4£MAiii>  &  aum*,  fti,  MdliMuik  ttt»«i^  Wuunimtflr., 


